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Abstract 
In this study, students’ discourse of science learning is explored with a special 
focus on interest in learning.  
The research group is an optional science class. The data consist of 20 
interviews. The entire collection of interviews served as data for searching 
discourses, which further led to closer case studies. A portrait of the class is 
created, first searching dominant discourses and then taking a closer look at 
students who exemplify influential discourses contributing to interest 
generation in the whole class. Four narratives are presented as a part of the 
report, and the excerpts extracted from the totality of the interviews produce a 
composite narrative picture.  
The research starts from individual narratives and follows the idea of Roth 
and Lucas (1997) that individuals belonging to a community represent the 
discourses of that community. Qualitative content analysis is used inductively 
to trace categories and subcategories, which represent the interpretive 
repertoires of the students. By further abstraction, the latent contents of these 
discourses are abstracted to more general concepts in order to find recurrent 
patterns of interest generation. Eventually, based on the created concepts and 
then deductively drawing on the theoretical models of Vygotsky, interest 
development, self-regulation and affective neuroscience, a model of the 
students’ interest generation is formed.  
The science class context offers the students possibilities to make choices 
and to create individualized learning strategies. Students experience a feeling of 
succeeding when they understand the subject contents. This, in turn, creates a 
zeal for school and learning. Interest in learning seems to derive from a desire 
to succeed in life; a constant search for that which is new, exciting and fun; 
picking one’s own “handbag” of choices; taking one’s own action and feeling 
success; interest in the subject; and togetherness and identification with the 
science class. From the students’ experiences, a twofold image appears: 
students like projects, practical work and other student-centred methods, but 
they are not considered superior to the traditional teacher explanation, which in 
itself promotes understanding, leading to a feeling of succeeding. A clear 
division between students appears: those who expect firm teacher guidance, 
control and teacher-centred teaching and those who prefer independent working 
and self-doing.  
Belonging to a special class reinforces self-regulation. Students are seeking 
that which is new and exciting and that which is useful and beneficial for their 
future life, and they are invigorated by the zeal of moving forward. I construct a 
pattern, a pyramid of learning, where emotions, play and fun along with 
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togetherness form the foundation for motivation. Learning and gaining 
experience contribute to increasing independence and the mastery of situations. 
One’s own effort, attention and concentration make it possible to advance in 
learning and independence. The degree of teacher involvement needed depends 
on the individual student’s position on this pyramid: on the bottom, more 
control and teacher guidance are needed, whereas students situated on the top of 
the pyramid are able to work on their own. Through a process of development 
aided by cultural and social influence, the students move in steps from bottom 
to top on the pyramid, which has an analogy with the organization of the human 
brain.  
These students seem to have great ambitions for the future. They are 
searching for their identities, picking up what is useful for them and building a 
set of knowledge and skills within the limits the school. Being a member of a 
science class offers social interaction and togetherness, which provide a secure 
framework for identity search. I identify the science class as a community of the 
practice of science, where the how-aspect of science is conveyed from the 
science community through its practices and artefacts and is embraced and 
developed further by students through their social relations and communication. 
Anchored in the school reality, this study combines different paradigms and 
theories in an attempt to serve practice. 
Keywords: science education, interest, discourse, interpretive repertoire, 
zest, enthusiasm, community of practice, identity, seeking 
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Tiivistelmä 
Etsin tulkinnallisen lähestymistavan avulla oppilaiden malleja kiinnostuksen 
luomiseen. Tutkimusryhmäni on opettamani luonnontiedeluokka.  Aineisto 
koostuu 20 haastattelusta. Koko aineistosta etsin aluksi vallitsevia diskursseja, 
joita tarkastelen sitten lähemmin kuuden oppilaan kohdalle. Neljän oppilaan 
narratiivit ovat osa raportointia. Oppilaiden puhe opettajan kanssa 
haastattelutilanteessa konstituoi heidän diskursiivisen maailmansa oppimisesta 
ja kiinnostuksesta koulussa.   
Tutkimus lähtee yksittäisestä puheesta, noudattaen Rothin ja Lucasin (1997) 
ajatusta, että tiettyyn yhteisöön kuuluva henkilö käyttää tässä yhteisössä 
vallitsevia diskursseja.  Käytin laadullista sisällönanalyysiä induktiivisesti 
oppilaiden tulkinnallisten repertoaareiden löytämiseksi.  Abstrahoimalla 
löydettyjä kategorioita, etenin yleisiin käsitteisiin, joiden avulla pystyin 
löytämään luokassa vallitsevia repertoaareja. Lopuksi, näistä käsitteistä 
nojautumalla Vygotskyn ajatuksiin, vaiheittaisen kiinnostuksen kehittymisen, 
itsesäätelyn ja neurotieteen teorioihin, etenen omaan malliin, jolla selitän 
oppilaiden kiinnostusta oppimisessa. 
Luonnontiedeluokka suo oppilaille mahdollisuuden omiin valintoihin ja 
omiin oppimisstrategioihin. Oppilaat kokevat onnistumista kun he ymmärtävät 
oppisisällön. Kiinnostus näyttää johtuvan halusta onnistua elämässä, jatkuvasta 
uuden, jännittävän ja hauskan etsinnästä, oman yksilöllisten valintojen 
kokoelmasta, onnistumisen kokemuksista, kiinnostuksesta oppiaineeseen, 
yhdessäolosta ja samaistumisesta luonnontiedeluokkaan. Oppilaiden 
kokemuksesta välittyy kaksinainen kuva: toisaalta oppilaat pitävät 
projektitöistä, kokeellisesta työskentelystä sekä muista oppilaskeskeisistä 
menetelmistä, toisaalta niitä ei pidetä parempana kuin perinteinen opettajan 
selitys, joka puolestaan lisää asioiden ymmärtämistä ja sitä kautta onnistumisen 
kokemusta. Luokassa erottuu selvästi oppilaat, jotka odottavat opettajan 
ohjausta, kontrollia ja opettajajohtoista opetusta ja toisaalta oppilaat, jotka 
pitävät itsenäisestä työskentelystä ja itsetekemisestä. 
Luonnontiedeluokkaan kuuluminen vahvistaa itsesäätelyä. Oppilaat etsivät 
uutta, jännittävää ja heille tulevaisuudessa hyödyllistä tavoitteiden ja 
osatavoitteiden aikaansaamassa innostuksen pyörteessä. Konstruoin oppimisen 
pyramidin mallin, jossa emootiot, hauskuus ja yhdessäolo pohjustavat 
motivaatiota.  Koulussa oppiminen ja kokemusten kerääminen johdattavat 
kasvavaan asioiden hallintaan. Oma yrittäminen, tarkkaavaisuus ja 
keskittyminen mahdollistavat oman päätöksenteon ja suunnittelun. Opettajalta 
odotettu panos riippuu oppilaan sijoittumisesta pyramidilla: emootioiden, 
hauskan ja yhdessäolon kerroksessa tarvitaan eniten opettajan kontrollia ja 
ohjausta, kun sen sijaan huipulla oppilaat pystyvät työskentelemään itsenäisesti. 
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Oppimalla uusia asioita ja kehittymällä, oppilaat pääsevät kiipeämään 
korkeammalle pyramidissa, jonka tasot vastaavat aivojen rakennetta.  
Tutkimuksen oppilailla on paljon odotuksia tulevaisuudelta. He etsivät 
identiteettiään, poimimalla heille hyödyllisten tietojen ja taitojen paketin. 
Luonnontiedeluokka tarjoaa sosiaalisen vuorovaikutuksen ja yhteisyyden, joka 
auttaa identiteetin löytämisessä. Se toimii tieteen yhteisönä, jossa tieteen miten 
aspekti välittyy yhteisten käytäntöjen ja artefaktien välityksellä.  Näitä 
kuitenkin oppilaat kehittävät edelleen omalla kommunikaatiollaan ja 
keskinäisillä suhteillaan.  
Tutkimus yhdistää erilaisia paradigmoja pyrkimyksenään löytää uusia 
näkökulmia koulukäytäntöihin. 
Avainsanat: luonnontieteen opetus, kiinnostus, diskurssi, tulkinnallinen 
repertoaari, innostus, oppijayhteisö, identiteetti.  
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1 Introduction  
 
 
The starting point of this investigation comes from the research interest of the 
author, a teacher of physics and chemistry for the age level of 13 to 15 years in a 
Finnish comprehensive school. As teachers were admitted to contribute to creating 
curricula, I personally got inspired to continue my university studies, and through 
those studies I saw the gap between the school reality and research. This 
investigation starts from the aim of bringing students’ voices to research. As I 
progressed in the study, I became acquainted with different streams of literature. 
Respecting the views of constructivist and social constructivist standpoints 
adopted in the creation of curricula in the 1990s, I first reflected on the 
psychological needs revealed in the students’ accounts. The students’ multifaceted 
world emerging from their words called for other approaches, particularly those 
which consider social relations. The pattern, which began to emerge and which 
was capable of incorporating this multiplicity, gets its inspiration from the 
classical theories of Vygotsky and the evolutionary development of the human 
brain. The method used is based on the assumption that students’ lives are 
influenced by various discourses, which become visible in the students’ narration. 
Furthermore, it is articulated by teacher involvement and reflection, present both 
in the dialogues and in the analysis, emphasizing the notion that knowledge is 
acquired in a joint reflective process. 
Teaching three subjects, physics, chemistry and mathematics, and 
encountering a multiplicity of different students, I was constantly questioning how 
all this multi-layered complex work with hundreds of things happening 
simultaneously and with thousands of possibilities in just one discipline to 
motivate, to inspire, to perform on stage, how using the words of the French singer 
Jacques Brel chanting “Pendant une heure, une heure seulement”, how during one 
hour, only one hour, when I am on the stage, how I could do my work so that the 
teaching and learning of physics would be better, more interesting, more inspiring, 
more comprehensible, more rewarding and easier for both students and teachers. 
In the situation of everyday encounters with the recurring challenging aspects of 
the work, a teacher develops a strategy for executing the work as effectively, 
fittingly and rewardingly as possible.  
One key aspect of my strategy has been interaction with students. Accordingly, 
my method and approach doing research rely on students’ articulated voices and 
discourse. Students’ attitudes, viewpoints and opinions related to physics have 
Eeva-Liisa Nieminen 
                                                                    
2 
 
been investigated extensively (for a review, see Osborne, Simon & Collins, 2003), 
most of the research being quantitative studies. However, narrative and 
ethnographic studies are scarce. Burke and Grosvenor (2003); Rudduck (1996); 
Rudduck and McIntyre (2007) and Wallace (1996) have executed studies to 
uncover what students think about school; Roth has conducted a number of studies 
focusing on the student view (e.g. Roth & Roychoudhury, 1993; Roth, 1994; 
Lucas & Roth, 1996; Roth & Alexander, 1997; Roth, Boutonné, McRobbie & 
Lucas, 1999; Roth & McRobbie, 1999; Roth, Tobin, Zimmermann, Bryant & 
Davis, 2002; Roth, Tobin, Elmesky, Carambo, McKnight & Beers, 2004; Roth, 
2005). Likewise, there have been studies about students’ interest in physics and 
chemistry worldwide, such as ROSE, The Relevance of Science Education 
Project, (e.g. Schreiner & Sjøberg, 2004), and Finnish studies about interest (e.g. 
Juuti, Lavonen, Uitto, Byman & Meisalo, 2010; Juuti, Loukomies & Lavonen, 
2013). PISA evaluations have equally raised the question of describing students’ 
views (McCrae, 2009). Many studies use quantitative or mixed methods, where 
students answer questions already predetermined by the researcher. In my 
research, I take inspiration from phenomenology, which allows bringing the 
reality more holistically to the readers’ own inspection and view. I analyse the 
patterns of student discourse, but I also provide students’ discourse as such in 
excerpts. I base my study on the assumption that words of members of a certain 
community display discourses which represent the whole community. The 
community in this case is a Finnish science class with its learning and teaching 
culture, and I analyse the students’ interpretive repertoires discernible in the 
interviews with me.  
 
1.1 Challenges in Learning Physics and Chemistry  
Finnish students’ good results in the PISA Scientific Literacy Assessment are 
largely known (see, e.g., PISA, 2006, 2009). Some reasons have been identified, 
although the success has not been totally explained (see Kesler & Lavonen, 2009). 
When PISA “tourists” (foreign journalists, administrators, teacher educators, 
researchers) visit Finnish schools, they observe that students have a large amount 
of freedom and autonomy at school. This freedom is discernible in the lack of final 
examinations at the lower level of secondary schooling. The freedom may also be 
linked to the concept of autonomy; this possible correspondence, however, has 
not been analysed in research. Nevertheless, Finnish students are reported as not 
being interested in physics and chemistry (see Linnakylä & Malin, 2008; Lavonen, 
Byman, Uitto, Juuti & Meisalo, 2008). 
 Only 7% of the 8th year students in Finland value science according to 
TIMMS 2011, the average in all TIMMS countries being 29% (the question 
involves the need for science in daily life, in other school subjects, in further 
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studies, in one’s job and in a science-related job as well as the overall importance 
of doing well in science). Worldwide, about one-third (36%) of the students in the 
8th grade are reported to like learning science (compared with 53% in the 4th 
grade), and about one-fifth (21%) do not like learning science. As to physics, 26% 
of the 8th-graders, on average, like physics, and 26% like chemistry; for Finland, 
9% like physics and 13% like chemistry (Martin, Mullis, Foy & Stanco, 2012).  
The lack of interest in physics, though, is reported to be a major problem in the 
most Western countries (PISA, 2006; OECD, 2006, 2008; TIMMS, 2011). 
Reports offer recommendations, such as a change of curriculum to fit the needs of 
all students, an assessment of practical activities and a consideration of the 
multidisciplinary character of research with links to society and other subject 
areas. On the other hand, while trying to make science interesting, there is a danger 
that “it merely becomes entertaining and that at best they remember an amusing 
trick, but forget or never learn the science it was supposed to illustrate” (OECD, 
2008; Fensham, 2008). 
The ROSE study investigated which particular aspects in students’ everyday 
world make science more interesting. It gathered information about students’ 
views about science and science education in several countries. Schreiner and 
Sjoberg, within the ROSE research, followed the theorization on modernization, 
and identified practical contexts which would interest students (Schreiner & 
Sjoberg, 2004, 2010; Schreiner, 2006). Although young people generally have a 
positive view of science and technology, they select for themselves professions 
offering a more stimulating lifestyle. Students’ criteria for a profession include 
passion, working conditions, income and security (OECD, 2008). My 
preoccupations about student interest and engagement coincide with the concerns 
of international and national reports of the decreasing number of students in 
STEM (Science, Technology, Engineering and Mathematics) learning and careers 
(EU, 2004, 2005; OECD, 2006, 2008).  
Many educational reforms have been conducted over recent decades. In 
Finland, a major shift in the theoretical framework was the introduction of ideas 
of constructivism and social constructivism. Constructivism adopted in our 
curricula is based mainly on the philosophy of Piaget and social constructivism 
on the philosophy of Vygotsky.  The student was to construct her knowledge and 
in social constructivism the ideas of collaboration were emphasized. In parallel, 
efforts have been made to increase laboratory work, for example, to shift to 
inquiry-based learning and taking into account the findings of interest research 
and the Science Technology Society (STS) movement. 
For physics and chemistry, the LUMA (Science and Math) Joint National 
Action had many beneficial effects on teaching and learning (LUMA, 2002) Based 
on a government programme, an extensive initiative to develop knowledge in 
mathematics and the natural sciences was implemented in 1996–2002. It was a 
joint enterprise of education authorities, schools and educational establishments 
Eeva-Liisa Nieminen 
                                                                    
4 
 
with higher education institutions, industry and other organizations. Its evaluation 
report (Allen, Black & Wallin, 2002) recorded many qualitative improvements. 
One of the objectives was to raise skills in mathematics and the natural sciences 
to the top quarter in Organization for Economic Co-operation and Development 
(OECD) countries and to enhance interest in these subjects. The first objective 
was reached, but the second failed. The evaluation report recommended starting a 
programme of studies for exploring attitudes and motivation. The contradiction 
between success and boredom presented a challenge to my investigation of 
motivation and interest (Allen et al., 2002).  
Teaching in the 1990s was reformed, or attempted to be reformed, in multiple 
ways. Nevertheless, constructivism as a concept, which typically refers to the 
position of a student being a constructor of her own knowledge as opposed to the 
notion of a student being a receiver of knowledge, is a very big change, and hence 
such changes do not take place immediately. Finnish curricula reflect worldwide 
trends, which, however, have been repeatedly altered to fit into local conditions 
and contexts. Researchers offer new ideas, teachers and textbook editors adapt 
them and students receive and react or are passive. This is akin to the turmoil of 
oceanic hurricanes: some change results, but most things continue their quiet pace 
as before. Teachers receive and react or continue in their traditional ways. For 
teachers, there are pressures from both from above as well as from students 
(Pelletier, Seguin-Levesque & Legault, 2002). Lavonen and Laaksonen (2009) 
analyse science teaching and learning in the Finnish science classroom based on 
the data collected in the PISA 2006 Scientific Literacy Assessment. Positive 
student-level predictors for PISA were science-related self-efficacy and self-
concept, interest in physics and chemistry and a view of the usefulness of science 
studies for future jobs in science. Students were also asked how often different 
kinds of teaching and learning activities occur, and while comparing Finnish 
students with students from all OECD countries, an overall similar pattern was 
found. Similar results were obtained in a survey by Lavonen, Juuti, Byman, Uitto 
and Meisalo (2004), who found a clear division between teacher-directed and 
student-centred activities. Teacher-delivered instruction is the most used teaching 
method. Finnish students frequently perform experiments, though. As a 
consequence, the combination of direct instruction and students’ experiments 
guided by the teacher is the main approach in Finland in science education 
(Lavonen et al., 2004).  
There is abundant research indicating the superiority of laboratory work, 
inquiry and constructivism, and these have received a lot of enthusiasm in schools. 
However, there are also critical voices. If the aim is to understand the sustaining 
theories, hands-on activities also necessitate thinking, because ideas cannot be 
understood without thinking (Driver, Leach, Millar & Scott, 1996; Duschl, 2000; 
Kirschner, Sweller & Clark, 2006). Emotionally, experiments are nice, but does 
their interestingness serve learning, and are their benefits mainly in motivation? 
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The problem might be in the implementation and understanding of the 
underpinning theories, as suggested by Crandall (1990). Even if the ideas result 
from the concise findings of research, by the time they are presented at school, 
they have passed through several intermediate phases and have been diluted and 
changed meaning when applied to circumstances, which differ from those in 
which the research was conducted. 
 
1.2 Classroom as a Multidimensional Environment  
Crandall (1990) points to different paradigms associated with the classroom 
environment, focusing on the gap between research and practice. The classroom 
environment has characteristics such as immediacy and concreteness, 
multidimensionality and simultaneity, unpredictability and personal involvement. 
How could the findings of any alternative inquiry paradigm be implemented in 
that reality so that practitioners would “consciously articulate or embrace any 
particular paradigm”? He uses terms employed in the research and development 
(R&D), world. If, in the terms used in R&D, the general form of operation were 
characterized as “Look-Learn-Do”, he claims that in schools, the pattern would be 
“Do-Look-Learn”, emphasizing thus the overwhelming reality of school  in which 
things tend to happen first, concretely, simultaneously and immediately, and only 
afterwards may be analysed, explained or understood. Crandall is looking for 
ways that the “outputs of a paradigm” can be “translated” and “implemented” by 
practitioners who do not embrace or even do not understand the paradigm. He 
wonders how teachers can change their practices if they do not share the values of 
the ontology of research or if their contexts do not fit the basic assumptions 
underlying the findings. Most people are likely to act on what they believe, feel 
and think and not only on what they know (Crandall, 1990).  
This position makes itself visible when teachers are introduced to new 
methods, for example, emphasizing that the student is active and admitted a 
critical stance. Simultaneously, the teacher is expected to follow the advice and 
recommendations without her own critical stance. Crandall captures a slice of 
school reality, as I see it. Recent research in student engagement acknowledges 
this variety of different aspects and tries to find new ways of conceptualizing the 
manifold reality of school by investigating it with quantitative methods (e.g. 
Fredricks, Blumenfeldt & Paris, 2004; Salmela-Aro & Upadyaya, 2012; 
Upadyaya & Salmela-Aro, 2013; Lawson & Lawson, 2013). As I have pointed 
out, interest is one of the major challenges at school; I will explore more closely 
interest in school culture and community as it appears in students’ discourse. 
These discourses involve both the student and the teacher perspectives. My aim is 
to find heuristic tools for interest generation, which could possibly embrace 
elements from different paradigms. Often, there is a discord between theories and 
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educational practice; educational practice generally necessitate control and 
regulation, which theories do not suggest. For appropriate heuristic tools, student 
involvement and encouragement as well as structure and regulation should be 
present. Schools need heuristic tools to find solutions to acute problems, which 
are often not more difficult than how to teach and how students should be 
encountered. 
My choice of using students’ discourses is reflected in the research questions, 
the choice of the method and the choice of the literature. With this study, insights 
have accumulated, and there have been far more openings into new fields than I 
could have ever expected.  
 
1.3 Research Questions 
When starting my research, my broad research questions were: 
 
1. How does studying physics and chemistry appear to my students? 
How do they experience it? What does it mean to them?  
2. What motivates the students in their studies of physics and 
chemistry? Why do they want to study? What kind of expectations do they 
have? What interests them? What do the students expect from the teacher? 
 
My wealth of data is based on the students’ own words, which, although being 
their own discourse, comprises various discourses deriving from different origins. 
These different discourses intersect in the classroom, form the discourses of this 
culture and find their expression in the students’ words.  
Through considering student experience as the storied experience of their 
discourse, I ended up with the following focused and sharper questions:  
 
1. What are the patterns of discourse related to interest in learning physics and 
chemistry in school? 
2. How do the students individualize patterns of interest discourse? 
 
Research on both motivation and interest often rely on quantitative research. 
For myself, I want to find traces of immediate and present interest. Does it exist, 
and can it be generated? Which discourses indicate interest?  
Having gathered the students’ discourse and experiences, I will turn to the 
literature to get a clearer insight into how to situate the students’ discourses in the 
middle of the research literature.  
When I provide the students’ storied experiences, the expressive richness of 
the students’ descriptions, I will do it without presuppositions from theories. Roth 
(2012) gives a rationale for a first-person perspective: it constitutes a useful way 
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of investigating phenomena in their own right, but it is equally powerful for testing 
the models that third-person approaches develop. “If a third-person approach is 
inadequate for describing what I experience, it has to be changed”. Thus, first-
person methods provide constraints on what are suitable and useful third-person 
descriptions (Roth, 2012, p. 13). 
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2 Central Concepts and Theoretical 
Background 
 
 
 
 
In this chapter, I discuss concepts on which I later rely while abstracting my 
concepts for finding explicative connections and patterns. I evoke here questions 
of personal identity, interest, the capable autonomous individual, the influence of 
others, Vygotsky’s concepts and cognitive apprenticeship.  
 
2.1 What Makes a Person Move and Act?  
Motivation derives from the Latin word movere (moving), and it can be 
employed to answer the question of what makes a person move and act, and, in 
my context, what makes a student study physics and chemistry. 
Schunk, Pintrich and Meece (2007) define motivation as being “the process of 
engendering and guiding activities” (Schunk et al., 2007). Woodworth (1958) 
presents behaviour as consisting of cognitive, affective and conative activities, 
which correspond to knowing, feeling and doing. Conation is defined as the 
mental process activating and directing behaviour. Some aspects of conation are 
expressed in terms such as intrinsic motivation, goal-orientation, volition, will, 
self-direction and self-regulation (Huitt & Cain, 2005). Roth (2011a) offers a 
social activity theoretical perspective. Drawing on cultural-historical activity 
theory, he examines the difference in learning when the individual and collective 
motives coincide or do not coincide. While in intrinsic motivation there is no gap 
between what a person wants and what she has to do, some critical psychologists 
see motivation research as an attempt to use power over other people. There are 
views that the entire concept of motivation is not needed when activities are 
undertaken and shaped by emotions (Roth, 2011a). However, in these views, the 
development of human beings in childhood and adolescence requires another 
approach.  
This concurrence of external forces and an individual learner is visible in how 
Juuti, Loukomies and Lavonen (2013) define motivation: “in the school context, 
motivation explains the causes within an individual that arouse, maintain and 
channel behaviour towards the aims given in the curriculum” (Juuti et al., 2013).  
Roth and Hsu (2008) hold that participation in any human activity is always 
mediated socially, culturally and historically. Interest and motivation occur in 
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social interactions (Roth & Hsu, 2008). The school context is immersed in social 
interaction and cultural transfer.  
Recently in Finland, self-determination theory (SDT) (Deci & Ryan, 1985, 
1991; Ryan, 1993) has been used as a theoretical framework in several science 
education studies (e.g. Juuti et al., 2013; Loukomies, 2013). SDT is thought to be 
applicable in school contexts, because it groups elements from many paradigms 
together and gives key elements for well-being and growth (see Reeve, 2002).  
An additional new perspective is offered by brain research. The field of 
neuroscience has opened new views into the functioning of the brain, and 
understanding the interplay of the emotional and cognitive can be traced back to 
brain structure. The structures which exist only in the human brain are primarily 
for cognitive functions; the underlying structures have commonality with those of 
mammals and even reptiles. Emotions have their home in these underlying 
structures, and motivation, although it cannot be located in one particular place, 
has its origin in primary processes deep inside, from where there are multiple 
connections to other parts of the brain. Thus, motivational activities include both 
cognitive and affective elements (Panksepp, 1998). 
 
 
2.2 The Exploring, Autonomous and Capable Individual  
2.2.1 Explorative behaviours 
In a classic paper, in 1959, White was the first one to use the term competence 
to account for “play, spontaneous curiosity, exploratory and manipulatory 
behaviours” (White, 1959). White explored animals and reported findings which 
could not be explained by drive theory: “One of the most obvious features of 
animal behaviour is the tendency to explore the environment”. With splendid 
examples of animal behaviour, he calls this motivational force effectance 
motivation, thus emphasizing the efficacy of this behaviour.  
White assumes that effectance motivation has its source in the nervous system: 
“its ‘energies’ being simply those of the living cells that make up the nervous 
system”. For this motivation, there is no essential need for stimulation: “Putting it 
picturesquely, we might say that the effectance urge represents what the 
neuromuscular system wants to do when it is otherwise unoccupied or is gently 
stimulated by the environment” (White, 1959).  
White finds playful exploration hard to analyse, because in cutting it to pieces, 
the most essential would be lost, as it “is constantly circling from stimulus to 
perception to action to effect to stimulus to perception, and so on a round; or, more 
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properly, these processes are all in continuous action and continuous change” 
(White, 1959).   
This continual transaction with the environment gradually changes one’s 
relation to the environment. Satisfaction is seen in actions themselves rather than 
in a goal achieved. Instead of the word satisfaction, White proposed a “feeling of 
efficacy”, thus emphasizing the subjective and affective side of effectance. White 
identified novelty as a cause being able to engage interest and support persevering 
behaviour for a time.  
For White, an important element is the effect on the environment. When the 
animal or child causes an effect on the environment, transaction may continue. It 
is not sustained when actions produce no more effects in the stimulus field.  
The playful and exploratory behaviour involves focal attention to an object, 
the fixing of some aspect of the stimulus field and the focalizing of action upon 
this object. With this selective, directed and persistent activity aroused in the 
nervous system human beings and animals learn instrumental acts for the sole 
reward of engaging in it. (White, 1959). 
White, drawing on Woodworth (1958), suggested that behaviour is generally 
aimed at producing an effect on the environment. The biological aim of 
competence motivation is survival of the organism, but, for the individual, the aim 
is the feeling of competence resulting from effective functioning. Unlike drives, 
which typically operate cyclically, effectance motivation, on the contrary, is 
always present, and it occupies “the spare waking time between episodes of 
homeostasis crisis” (White, 1959).  
2.2.2 Origin pawn 
The concept of autonomy has been theorized, for example, by deCharms, 
Angyal and White.  
deCharms claims that people have a primary motivational propensity to be 
origins of their behaviour and that they are “constantly struggling against being 
confined and constrained by external force – against being moved about like a 
pawn” (deCharms, 1968, p. 273). 
deCharms clarifies his term: “Pawn refers to a person who is pushed around 
by others and is used to further the purposes of others”. The pawn is the chessman 
of least value. The word comes from the old French paon or peon, meaning foot 
soldier. A person that originates his behaviour and is not pushed around by others 
is acting as an origin. de Charms takes as an example a child in the traditional 
classroom who is most often a pawn to the dictates of the teacher. Only if the child 
is encouraged to originate his own learning behaviour can he be more of an origin 
at school. Origin-pawn is not simple dichotomy, but there are a variety of finer 
distinctions (deCharms, 1968, p. 268). Ryan and Connell (1989) proposed that 
being an origin versus a pawn could be viewed as a continuum, as deCharms 
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stated, “a person feels more like an Origin under some circumstances and more 
like a Pawn under others” (1968, p. 274; see Ryan & Grolnick, 1986; Ryan & 
Connell, 1989; Ryan, Kuhl & Deci, 1997). 
Yet, deCharms, Carpenter and Kuperman (1965) suggest that “a person who 
likes and respects another, accepts the other’s goals more readily than he would 
accept the goals of a disliked person, and thus assuming these goals, he has 
selected the goals and considers himself to be the origin of his behaviour” 
(deCharms et al., 1965). Thus, submission to an attractive agent, even indicating 
obedience and passivity, makes him feel that he has chosen the goals.  
 
 Autonomy defined by Angyal 
The notion of self-determination is specifically described by Hungarian-born 
psychiatrist Andras Angyal (1951): 
The general dynamic trend of the organism is toward an increase of  autonomy. 
. ..The human being has a characteristic tendency toward self-determination, 
that is, a tendency to resist external influences and to subordinate the 
heteronomous forces of the physical and social environment to its own sphere  
influence. 
Angyal, sees personality as a unified dynamic organization, where the unifying 
pattern seems to be that the human being is “striving to declare and to expand his 
self-determination instead of reacting passively like a physical object to the 
impacts of the surrounding world”. With spontaneity and self-assertiveness, the 
human being strives for freedom and mastery of the surrounding world, which can 
be moulded and modified. The tendency towards self-determination makes him 
unique. Yet he wants to be part of the surrounding others and is willing to 
participate in society, sharing the ideas and ways of life of the society (Angyal, 
1951). 
 
Transactions with the environment  
Autonomous behaviour and competence are intertwined in the development of 
human beings. White (1959) sees that “infancy is not simply a time of growth for 
muscles, but it is also a time of active and continuous learning”, while through 
successful interactions with the environment, the child becomes more autonomous 
(White, 1959). This, later, I will bind to the learning pyramids of the students. 
As human beings have only few ready-functioning skills, much has to be learnt 
through experience. Learning about the environment includes transactions. 
 
This behavior includes visual exploration, grasping, crawling and walking, 
attention and perception, language and thinking, exploring novel objects and 
places, manipulating the surroundings, and producing effective changes in the 
environment. All of these behaviors have a common biological significance: 
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they all form part of the process whereby the animal or child learns to interact 
effectively with his environment.  (White, 1959). 
 
Referring to Angyal’s “process of self-expansion”, where parts of the 
environment are transformed into functioning parts of itself, White claims that of 
all living creatures, it is man who takes the longest steps toward autonomy even 
at the expense of its surroundings:  
 
...man, with his mobile hands and abundantly developed brain, attains an 
extremely high level of competence in his transactions with his surroundings. 
The building of houses, roads and bridges, the making of tools and instruments, 
the domestication of plants and animals, all qualify as planful changes made in 
the environment so that it comes more or less under control and serves our 
purposes rather than intruding upon them.  Man as a species has developed a 
tremendous power of bringing the environment into his service, and each 
individual member of the species must attain what is really quite an impressive 
level of competence if he is to take part in, the life around him.  (White, 1959). 
 
While functioning in the social world, social practices and ideas are shared, 
and people accept values and regulations which are not always appealing to them. 
Fundamentally, the primary impulse for this internalization is the need for 
relatedness (Ryan et al., 1985; Deci & Ryan, 2000; Deci, Eghrari, Patrick & 
Leone, 1994). 
Accepting social values requires identifying with them and bringing them into 
a coherent relation to other aspects of the self. Heider (1958) described a 
continuum about the degree of personal causation, which deCharms elaborated, 
introducing the internally and externally perceived locus of causality. With 
internally perceived causality, one experiences being the initiator of action, while 
with an external locus of causality, one feels to be a “pawn”, compelled and 
pressured by exterior forces (deCharms, 1968). Self-determination theory uses a 
continuum for different motivations, from un-motivation through externally 
controlled and internally controlled behaviours (introjection, identification, 
integration) to intrinsic motivation. This continuum is elaborated in Figure 1  
(Deci & Ryan, 2000).  
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TYPE OF 
MOTIVATION 
  
Amotivation Extrinsic motivation Intrinsic 
motivation 
TYPE OF 
REGULATION 
Non 
regulation 
External Introjection Identified Integrated Intrinsic 
LOCUS OF 
CAUSALITY 
Impersonal External Somewhat 
external 
Somewhat 
internal 
Internal internal 
  Figure 1. A representation of the self-determination continuum of Deci and 
Ryan showing the motivational, self-regulatory and perceived locus of causality 
bases of behaviours (redrawn from Deci & Ryan, 2000).  
 
2.2.3 Capable human being in the world 
Ricœur holds that human beings are subjected to differing influences from 
society, culture and biology. The self is embodied, made possible and constituted 
by its material and cultural situation. In this situation, however, it is capable of 
initiating new things.  
Ricœur uses the concept of narrative identity to deploy these different 
influences, which he calls discourses. In contrast to Foucault’s notion of discourse, 
which suggests that the self is subjected to discourses of power, Ricœur 
emphasizes the active and creative aspects of the self (Atkins, 2004).  
For Ricœur, selfhood means both activity and passivity. We are authors of our 
actions in the practical world but simultaneously passive in the natural world. In 
this dual situation, Ricœur explores the capabilities and weaknesses of the capable 
human being. The judgment of being capable derives from encounters with the 
world and other people. Although we have not chosen the contexts of our lives, 
we can respond to them with our words and deeds. A person’s identity is a 
discursive process, which integrates differing discourses (Ricœur, 1992; Atkins, 
2005; Dauenhauer & Pellauer, 2014). The second-person perspective comes from 
the influence of others and the third-person perspective from causal laws of the 
natural world (Atkins, 2004).  
In Ricœur’s view a person makes sense of her identity and the discourses of 
her life by telling a story about her own life. This story affects in its turn the 
other person: I affect someone by what I say or do or what I do not say or do. 
Other persons are always constituents in my identity.  In narratives, agents, those 
who are capable to act, are acting and patients, those who are subject to being 
affected by actions, are affected. (Dauenhauer & Pellauer, 2014, Atkins, 2005).   
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I can 
The self that Ricœur describes is one that speaks and acts, and it is able to 
ascribe actions to itself. The self is worthy of esteem because of its capacities, and 
these ethical capacities presuppose a bodily capacity of the form “I can” (Ricœur, 
1992, p. 32).  
Drawing on both Ricœur and Merleau-Ponty (1962), Burns elucidates how 
self-esteem is rooted in bodily capacities and in the feeling that one is able to make 
a difference in the world: “the self is capable. I can. I can listen. I can help. I can 
help to make the world a better place. If the self were disembodied, it would not 
be worthy of self-esteem” (Burns, 2010).  
Autonomy and competence applied to school contexts always involve other 
people. The school is a step toward acting with other people and the society. In 
the next chapter, I will focus on the influence of social context to make a leap 
from one individual to other individuals. The attributes of my identity are not only 
my attributes, “they exist ‘in’ between myself and other people, not simply ‘in’ 
me” (Atkins, 2005). 
2.3 A Socially Constructed World 
2.3.1 Self-image reflected from others 
Rose (1990) clarifies the influence of outside forces from a sociological 
standpoint. He claims that our personalities, subjectivities and relationships are 
not private, because they are strongly governed by social conventions, familial 
obligations and religious sanctions: “Thoughts, feelings and actions may appear 
as the very fabric and the constitution of the intimate soul, but they are society 
organized and managed in minute particulars” (Rose, 1990). 
In classrooms, students’ self-image is formed in relation to what others think. 
I refer here to the concept of the looking glass self, self-image formed by reflection 
from others, a popular theory within the field of symbolic interactionism accepted 
by most psychologists and sociologists today. Other people’s views build, change 
and maintain our self-image, and there is a constant interaction between how we 
see ourselves and how others see us. Cooley presented the concept (1902) in his 
work Human Nature and the Social Order, where he rhymes in poetic terms: 
“Each to each a looking-glass, Reflects the other that doth pass” (Cooley, 1902). 
Even while dating back to 1902, it could be claimed to be the hottest actuality and 
reality in school contexts now, as later in one of the student accounts specifically 
will be seen. The looking-glass-self is formed in three steps: 
A self-idea of this sort seems to have three principal elements: the imagination 
of our appearance to the other person; the imagination of his judgment of that 
appearance, and some sort of self-feeling, such as pride or mortification. 
As we see our face, figure, and dress in the glass, and are interested in them 
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because they are ours, and pleased or otherwise with them according as they do 
or do not answer to what we should like them to be; so in imagination we 
perceive in another's mind some thought of our appearance, manners, aims, 
deeds, character, friends, and so on, and are variously affected by it.” 
(Cooley, 1902, p.152)   
In a looking glass view, the imagined judgment is a crucial element. We see the 
other person through our feelings: We are ashamed to seem evasive in the 
presence of a straightforward man, cowardly in the presence of a brave one, 
gross in the eyes of a refined one, and so on. We always imagine, and in 
imagining share, the judgments of the other mind. A man will boast to one 
person of an action--say some sharp transaction in trade--which he would be 
ashamed to own to another. (Cooley, 1902). 
Since the mirror images of self, differ from context to context, it is possible to 
have as many different selves as there are relational contexts. 
2.3.2 Identity construction 
Students are in the phase of building their personal identities. Personal identity 
can be approached through questions about the uniqueness of an individual, about 
how an individual defines herself or about the network of values and convictions 
an individual has. 
Who am I? We often speak of one's “personal identity” as what makes one the 
person one is. Your identity in this sense consists roughly of what makes you 
unique as an individual and different from others. Or it is the way you see or 
define yourself, or the network of values and convictions that structure your 
life. This individual identity is a property (or set of properties). Presumably it is 
one you have only contingently: you might have had a different identity from 
the one you in fact have. It is also a property that you may have only 
temporarily: you could swap your current individual identity for a new one, or 
perhaps even get by without any. (Olson, 2010).   
Ricœur sees identity as consisting of idem and ipse identities, denoting the 
sameness in time and the particular in the personality. Identity is thus formed in 
an accumulation of sedimental layers, which the individual has compiled to form 
her particular identity. The interaction with the environment is related with 
interest. A person’s structure of individual interests and the development of the 
self and the identity can be conceived to emerge from this interaction (Krapp, 
2002). Some interests are related to ontogenic development being typical to 
certain age groups. In early childhood, interests are almost identical for all, but 
later, at the age about four, the child begins to be aware of her gender, which is 
seen in the pattern of interests.  
Between the ages of 11 and 13, children identify with social subgroups, 
resulting in the revision of values, goals and preferences. If the personal interests 
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do not fit the new goals and new self-concept, they are abandoned. In addition, 
one’s abilities and talents determine the pattern of personal interests.  
At the age of my students, the developmental phase is characterized by a search 
for specific interests which can describe them as unique persons. In this phase, the 
structure of individual interests becomes gradually individualized. Meanwhile, the 
individual interests become more focused, and some interests are reduced. The 
decline of school-oriented interests at the secondary level may be explained by 
this development of one’s own specific interests (Krapp, 2002).  
Social constructivist and postmodern views emphasize that identity is 
constructed and dynamic, for example, Sarup and Raja (1996) claim that “identity 
is a construction, a consequence of interaction between people, institutions and 
practices (Sarup & Raja, 1996, p. 11).  
 
Ricœur’ s idem and ipse  
While at school and learning, students acquire knowledge to construct their 
identities. Ricœur’s notion of identity departs from Aristotle’s notion of character 
and habit. 
Having"1 means (a) In one sense an activity, as it were, of the haver and the 
thing had, … But (b) there is another sense of "having" which means a 
disposition, in virtue of which the thing which is disposed well or badly, and 
either independently or in relation to something else. E.g., health is a state, 
since it is a disposition of the kind described. Further, any part of such a 
disposition is called a state; and hence the excellence of the parts is a kind of 
state. (Aristotle, Metaphysics, 5 1022b).  
The ethics of Aristotle are built on acquired dispositions (hexis), including 
virtues. These are controlled by the judgement of a prudent man (phronimus).  
With phronesis, practical wisdom, the prudent man is able to make correct 
decisions. Aristotle posits that that there is a rational and calculative part of the 
soul, which enables the human being to act logically. This ability is learnt and is 
a result of both teaching and practice (Aristotle, Encyclopedia of Philosophy, 
2015). 
I take character as being beyond the reach of the school and habit to be those 
characteristics which can be acquired from experience and from the environment. 
Acquired learning experiences accumulate, and the person, the prudent man, who 
is able to judge what is appropriate, manageable and good for the person, 
administers them. I see a link to self-regulation and the ability of an adult 
individual to take independent decisions. This connection is confirmed by the 
findings of neuroscience, as represented by Panksepp and Solms in figures 2 and 
3. Later, in building my model of learning pyramid in Figure 12, prudent man is 
on the top, the learnt dispositions are in the middle and initial character on the 
bottom. 
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Ricœur sees character as the set of lasting dispositions by which the person is 
recognized. Each acquired habit becomes a lasting disposition. As second nature, 
my character is me, ipse, but this ipse announces itself as idem, which itself means 
the person’s lasting qualities of mind and character, his dispositions reside the 
same (idem) over time. The acquired dispositions build “layers of sedimentation” 
(Ricœur, 1992). 
 
Identifications 
For Ricœur, the Other enters into the composition of the same by 
identifications. The identity of a person or community is made up of 
identifications. Norms, values, models and heroes are made one’s own by 
identifying with them.  
This process includes moral aspects, which the person evaluates, being 
incorporated into the traits of character. In internalization, initial Otherness is 
turned into one’s own. The otherness is no longer something belonging to 
someone else, different from me; rather, it belongs to me. For example, in 
identification with heroic figures, this otherness is assumed to be one’s own. 
Ricœur holds that in identification, there is an element of loyalty and fidelity, 
which integrated into character, aids in maintaining the self. Overall, 
internalization produces sedimentation. The identity of the character comprises an 
adherence of certain selected elements to one’s identity. “The question Who am I 
? slides into What am I ? in a way that the who is overlapped by the what” (Ricœur, 
1992, pp. 115-123). In this way, the who is described by the elements selected for 
one’s identity, describing, where I was, what I chose and in what I was interested. 
The context, the environment, affects what is available, but in that environment I 
can make my selection. What I select becomes part of me. This overlapping of 
ipse by idem can be distinguished in narration. Ricœur introduces the concept of 
a narrative identity, where the layers of sedimentation can be uncovered.  
Although not using narrative identity as Ricœur defines it, I will use narratives 
of students as a tool for discovering features of the community. Individual 
students’ discourses, which represent the community, are easier to detect and to 
make sense of when they are a part of a larger whole, in this case the entire person.  
Narratives allow researchers to understand beliefs as interconnected and 
interrelated systems, rather than as isolated fragments (McAdams, 1997). I will 
provide whole narratives, as separate fragments are isolated and do not provide 
the same sense of continuity.  
Adolescents in different developmental phases may have different roles with, 
for example, family members and friends. They use differing self-guides for 
different contexts in trying to navigate between the discordant expectations of 
parents and peers (Harter, 2006).  
While in early adolescence, learners’ self-representations typically include 
social attributes, such as talkative or shy and school competencies without 
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comparing oneself with others, in middle adolescence, learners’ self-
descriptions begin to include elements about what others think. They are able to 
identify and compare the information available from other (Harter, 1990, 2006). 
They use the looking glass mirror, the term of Cooley’s, described earlier; 
however, they are unable to resolve contradictions in received information, and 
this often results in unstable self-representations. Harter describes the different 
contexts: There are differences depending upon whether one is describing the 
self with father, mother, close friends, romantic partners, classmates as well as 
the self in the role of student, employe, athlete. For example, one’s self with 
parents may be responsible, depressed, sarcastic; one’s self with friends may be 
caring, cheerful, rowdy; and in someone with whom one is romantically 
interested the self may be fun-loving, self-conscious and flirtatious. (Harter, 
1990). 
Socialization 
Catrina Mackenzie (2012) gives an example of the uncritical acceptance of 
social norms in the account of Felicity Porcelline, a young lady thoroughly 
socialized to the norms of feminine appearance. The norms that guide her, her 
ideals and her values, are extreme versions of the norms of feminine gender 
socialization. Even if they seem to be express her personality, her actions, ideals 
and values have not been scrutinized by critical reflection. Atkins emphasizes that 
we are autonomous if we having carefully scrutinized the norms and values do not 
resist them even if we have acquired them as a result of socialization (Mackenzie, 
2012; Atkins, 2004).  
 
Second-person advice and guidance 
For Ricœur, the relation of the self and the Other is primordial, which is 
expressed in the title of his book Oneself As Another. In his view, narration is 
situated between description and prescription (Ricœur, 1992, p. 170). An essential 
characteristic of action is that it gives precepts that “in the form of advice, 
recommendation, and instruction, teach us how to succeed – hence how to do well 
in what has been undertaken”. In life, deliberation is needed, and it gives 
phronesis, practical wisdom, which phronimos, the man of phronesis, follows 
(Ricœur, 1992, pp. 169-70).  
 
Identification with science in the family  
Those who pursue science often have parents in science. Identity development 
and triggering of interest seem to be enhanced by familiarity with science 
(Margolis & Fisher, 2002; Sonnert & Holton, 1995; Brickhouse & Potter, 2001). 
Those who become acquainted as children with science acquire science 
knowledge and are comfortable thinking and talking with others about science. 
Thus, they are positioned to identify as science learners (Renninger, 2009). 
Scaffolding can facilitate this positioning as science learners. For example, 
Renninger suggests scaffolding when, for example, an 8th grade girl answers a 
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question about science in her future as follows: “I want to work with people, not 
become a scientist”. Scaffolding could help her to develop connections to science 
content, thus increasing her knowledge of and value for the topic. Once individual 
interest in particular content is well developed, there is identification with the 
discipline (Renninger, 2009). Next, I will move to cognitive apprenticeship, which 
as such includes identification in a culture. I will find later, in my narratives 
identification with the science class and science community. 
2.3.3 Learning in communities of practice  
The adult or peer influence on learning is conceptualized in Vygotsky’s zone 
of proximal development, where a child follows an adult’s example and gradually 
develops the ability to do a task independently, advancing from her actual level to 
the potential level of development, facilitated by adult guidance or collaborating 
with more capable peers (Vygotsky, 1978, p. 86). 
The idea of cognitive apprenticeship arises from the traditional craft 
apprenticeship in congruence with Vygotsky’s theory, expanding it to the 
cognitive domain. In apprenticeship, the apprentice observes the master, who 
either performs or models the process, and then gradually performs the process 
with the guidance of the master (Lave, 1988; Lave & Wenger, 1991). Lave (1988) 
conducted research into how tailors in Liberia learnt their skills and how ordinary 
people in everyday situations solve problems. 
In cognitive apprenticeship, teachers make explicit their tacit knowledge or 
model their strategies in authentic activity, then support students’ attempts to do 
the task and finally empower the students to continue independently (Brown, 
Collins & Duguid, 1989; Collins, Brown & Newman, 1989, p. 453).  
Seeing the enthusiasm and excitement when students arrive in a laboratory 
class and learn what can be done with the equipment and still have the need for 
precise instructions when procedures with this equipment are executed makes me 
think about the laboratory class as a place for acculturation and cognitive 
apprenticeship. In physics and chemistry, there are a lot of practices that are 
specific only to science, even the language, the use of symbols and graphs. All 
these skills are to be learnt and adopted. An available method is first to be part of 
this environment, to observe and then to execute the activities oneself.  
Scaffolding refers to the help which enables learners to participate in an 
activity at the limits of their competence, within the zone of proximal 
development. Merely observing expert peers has been shown to support learning 
(Azmitia, 1988). Bruner (1986) suggests that the tutor serves as a vicarious form 
of consciousness until the learner can master an action and have conscious control 
over it. First, the tutor accomplishes the task of scaffolding. Then, the learner 
converts this internalized knowledge into a tool, which is then at her control. All 
along, the learner relies on the tutor.  
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Learning through participation involves the gradual construction of an identity 
within a community of practice. Learners enter as newcomers in the periphery and 
gradually move toward full participation (Lave & Wenger, 1991). 
Absorbing and being absorbed in - the ‘culture of practice’…might include 
[knowing] who is involved, what they do, what everyday life is like, how 
masters talk, walk, work, and generally conduct their lives, how people who are 
not part of the community of practice interact with it, what other learners are 
doing, and what learners need to learn to become full practitioners. It includes 
an increasing understanding of how, when, and about what old-timers 
collaborate, collude, and collide, and what they enjoy, dislike, respect, and 
admire. In particular it offers exemplars (which are grounds and motivation for 
learning activity), including masters, finished products, and more advanced 
apprentices in the process of becoming full practitioners. (Lave and Wenger, 
1991, p. 95). 
Lave and Wenger (1991) view learning as “a way of being in the social world, 
not a way of coming to know about it” (Lave & Wenger, 1991, p. 24). In the same 
vein, the students in the school laboratory, in a physical space, with a teacher who 
is an expert in physics and chemistry, are a part of the world of physics and 
chemistry. Books talk about this world, not books of any kind, but specific books 
dedicated to the scholarship. Doing laboratory experiments elevates students to 
another sphere of experience. Even only sitting in a lab class with all the 
equipment around and using symbolic language, formulas and manifold 
procedures with the equipment still leads to this world of science. In addition to 
the traditional view of knowledge acquisition through transmission or discovery, 
Lave and Wenger (1991) emphasize the possibility of knowledge acquisition in 
social interaction: “As an aspect of social practice, learning involves the whole 
person; it involves not only a relation to specific activities, but a relation to social 
communities – it implies becoming a full participant, a member” (Lave & Wenger, 
1991, p. 53).  
Learning in a school laboratory is learning by doing. Experiments, for example 
using test tubes, acculturate students into the culture of the laboratory. Even 
though the experiments are not performed with the precision of scientists, 
conducting experiments is a part of belonging to this world. This world equally 
comprises all the knowledge gathered over centuries by scientists who belong to 
this community. Gradually, students gain an understanding of what constitutes the 
practice of the community. Students’ interest, motivation and attitudes depend on 
the community to which they belong. Thus, the community defines the accepted 
identities.  
Next, I will discuss creativity as incorporated within the ideas of Vygotsky. 
Students’ identities are not formed only in the classrooms, as there is another 
social reality outside the school. 
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2.3.4 Development and creativity as externalization following 
internalization 
Lemke suggests that the time spent in science classrooms should contain 
memorable elements such as those Dewey proposed (Lemke, 2001; Wong, 2001). 
As there is evidence of the benefits of aesthetic, intuitive and emotional 
components of scientific creativity in teaching (e.g. John-Steiner, 2000), the 
school should acknowledge these (Lemke, 2001).  
Linking learning to creativity, I want to discuss Vygotsky’s view on 
internalization and externalization, as Moran and John-Steiner (2003) and, in 
parallel, Sawyer (1999, 2003) convey it. Creativity and development are 
interwoven. I conceive development in itself as creation and creativity.  
Moran and John-Steiner make a distinction between Creativity with a big C 
and everyday creativity with a small c (Moran & John-Steiner, 2003, p. 81). I 
consider here everyday creativity. Piaget’s crucial assumption in the theory of 
intellectual development is that the child constructs new schemas and that these 
schemas are not simply a continuous accumulation of new knowledge but rather 
complete reorganizations of thought. Sawyer uses the concept of emergency to 
explain the emerging nature of the new (Sawyer, 2003, p. 13).  
My students are aiming at development as a person, and some of them are 
manifesting a strong sense of creativity. According to Moran and John-Steiner, 
people integrate and master cultural possibilities, thus constructing their 
personalities. Each person can appropriate only a fraction of culturally provided 
possibilities to construct her personality.  
Creativity, according to Moran and John-Steiner, involves externalization, as 
used in Vygotsky’s thinking. Externalization is a process which synthetizes 
emotional meanings and cognitive symbols and creates cultural artefacts. These 
constructions can be “materialized meanings, composed or shared ideas, beliefs, 
knowledge, emotions and culture”. In artefacts, subjective experience is 
crystallized so that it can be shared with others. Vygotsky (1981) suggests that 
“culture is the product of social life and human social activity” and further that 
“the very mechanism underlying higher mental functions is a copy from social 
interaction” (Vygotsky, 1981, p. 164).  
Internalization and externalization give rise two embodiments: internalization 
to personality and externalization to culture. These two are in dialogue with each 
other. Moran and John-Steiner hold that culture is not grafted on the personality 
as such; rather, engagement with cultural resources allows for the revelation of 
new aspects of the self. “Internalization is not just copying, but rather a 
transformation or reorganization of incoming information and mental structures 
based on the individual’s characteristics and existing knowledge” (Moran & John-
Steiner, 2003, p. 63).  
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Moran and Sawyer stress Vygotsky’s claim that mental functions are first 
expressed socially. “Children’s past achievements and new cultural symbolic 
capacities are the springboard for their future growth” (Moran & John-Steiner, 
2003, p. 65). “People come to know about the world through transforming the 
information they receive from the speech and action of others” (Moran & John-
Steiner, 2003, p. 65).  
Moran and Steiner cite Vygotsky from his two papers and a lecture from 1930–
32 about imagination in adolescence and in childhood. Vygotsky posits that 
imagination introduces “something new into the flow of our impressions, the 
transformation of these impressions such that something new, an image that did 
not previously exist, emerges” (as cited in Moran & Steiner, 2003, p. 68). 
According to Vygotsky (1978) children need someone to regulate their 
behaviour, but through learning, they manage on their own: “At first, children 
need other people and concrete objects to regulate their behaviour, but later can 
do so using only internal, symbolic, psychological functions” (as cited in Moran 
& John-Steiner, p. 66).  
People reorganize the known in view of their prior knowledge and their future 
needs. This interplay between elements of the prior knowledge, the present 
cultural tools and signs and their future prospects engender development. “Past 
experience influences but does not determine what people do: in reorganising the 
known, individuals anticipate future needs and goals” (Moran & John-Steiner, 
2003, p. 66). Vygotsky’s idea of genetic development is based on joint activity. 
“Individuals synthesize diverse influences, which become the basis for new 
concepts and cognitive strategies” (Moran & John-Steiner, 2003, pp. 65).  
Vygotsky’s dialectical view of creativity and development is represented in 
Figure 2, adapted from Moran and John-Steiner (2003). Social development 
supports personal development. Through will and commitment, personality is 
formed under the cultural influence. Developing as a person makes possible one’s 
own externalization, one’s own creativity from the ingredients of culture. The 
final outcome in this cycle is new cultural products. Culture, along with learning, 
is between primary emotional processes and higher level cognitive processes. 
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Figure 2. A visual representation of Vygotsky’s dialectical conception 
of development and creativity, adapted from Moran and Steiner (2003). 
 
2.4  Interest 
Interest is included in Piaget’s theoretical framework of organization, 
adaptation, assimilation and accommodation. Interest is the mechanism for 
deciding what to do and what to choose. Thus, it is tightly tied to the possibility 
of choice and individual autonomy. But at the same time other people influence 
one’s desires and choices. How do interests develop? What is their function? How 
do transient emotions develop into enduring aspects of the person? These are 
questions Silvia (2001) addresses in his overview article. I will first present 
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functional systems 
(including 
imagination) 
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Piaget’s theories and then move to contemporary interest research in presenting 
the four-phase model of interest development.  
In a flood of new stimuli, an individual has to decide what to select (Berlyne, 
1960). The question is how to choose a single activity among many. A mechanism 
of signification is needed, which makes one possibility more enthralling than 
others. In 1962, Tomkins claimed that emotions are “the primary motivational 
system”, which chooses and prioritizes behaviour. (Tomkins, 1962, p. 6). 
Silvia sees emotions as unlearnt ways of endowing significance in an object. 
They provide information to the organism about the person’s values and motivate 
activity through their rewarding and punishing nature (Silvia, 2001). 
For Piaget (Piaget, 1954/1981) interest is the primary affect of the early life, 
because it motivates encounters with the world. Enjoyment in itself causes 
developmental progress. Piaget gave the example of Preyer’s infant who dropped 
and lifted his blanket 119 successive times, for the presumed reason that he was 
enjoying it (Piaget, 1954/1981, p. 1). Piaget claims that “it is impossible to find 
behaviour arising from affectivity alone without any cognitive elements. It is 
equally impossible to find behaviour that is composed of only cognitive aspects” 
(Piaget, 1954/1981, p. 2). He gives the following concrete example, which 
connects mathematics to emotions. 
For a student to solve a mathematical problem or a mathematician to discover a 
theorem, there must be    intrinsic interest, extrinsic interest or need at the 
beginning. While working, states of pleasure, disappointment, eagerness, as 
well as feelings of fatigue, effort, boredom, etc come into play.  At the end of 
the work, feelings of success or failure may occur; and finally the student may 
experience aesthetic feelings stemming from the coherence of the solution.     
(Piaget, 1954/1981).  
According to Piaget, affects afford increased opportunities to modify existing 
cognitive structures. Silvia emphasizes Piaget’s findings with an evolutionary 
benefit: they guide the infant to the “discrepant and novel instead of predictable 
and familiar”, thus cultivating knowledge and diversifying skills and experience 
(Silvia, 2006). 
Piaget claims that all behaviour is adaptation, assimilation, accommodation and 
equilibration. Likewise, “All behaviour is adaptation and all adaptation is the 
establishment of equilibrium between the organism and its environment. We act 
only if we are momentarily disequilibrated” (Piaget, 1954/1981, p. 4).  
Assimilation being that aspect of adaptation that conserves form or organization 
and accommodation being the aspect which modifies it, Piaget argues that 
assimilation and accommodation have both cognitive and affective sides. 
The affective aspect of assimilation is interest defined by Dewey as assimilation 
to the self; the cognitive aspect is understanding.  Accomodation in its affective 
aspect is interest in the object in as much as it is new. In its cognitive aspect, 
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accomodation is the adjustment of schemes of thought to phenomena. (Piaget, 
1954/1981, p. 5).  
Although affectivity is constantly at work in the functioning of thought, affects 
do not create new structures of reasoning. Piaget holds that all behaviour implies 
a goal: “The technique by which a goal is attained requires coordinations, 
regulations and always presupposes an energy whose origin appears to be 
essentially affective. Persistence during the course of an act illustrates this point”.  
(Piaget, 1954/1981, p.8).  Piaget distinguishes two types of action. The first one 
originates from primary reactions, such as reflexes or perceptions. The second 
consists of a subject’s reactions to her own action. They could be a sense of effort 
or a feeling of fatigue or enjoyment. The secondary action is therefore a regulation 
of forces that controls the internal economy of action and constitutes its energetics. 
Structure and energetics or cognitive and affective elements are simultaneously 
present in both actions (Piaget, 1954/1981, p. 7). This two-step procedure links to 
neuroscience as well as to interest research with the twofold character of interest, 
as cognition and affect are considered intertwined and acting together.  
According to Piaget, all ideas are constructed: all knowledge implies 
assimilation or interpretation. An immediate reading of experience is not possible 
since a system of reference is always necessary, and it applies equally to emotions 
and feelings. Psychoanalysis holds that what a person feels at any given moment 
is dependent on her whole history. Piaget also claims that “feelings, without being 
structures by themselves, are structurally organized by being intellectualized” 
(Piaget, 1954/1981, p. 15), which indicates a close relationship between cognition 
and affect  
Recent psychological research endorses Dewey’s and Piaget’s claim about 
interest as an experience: it is a psychological state that comprises an affective 
component of positive emotion and a cognitive component of concentration (Hidi 
& Renninger, 2006). Interest emerges from an individual’s interaction with the 
environment (Krapp, Hidi & Renninger, 2002). Dewey (1913) proposed that 
“interest is not some one thing: it is a name for the fact that a course of action, an 
occupation, or pursuit absorbs the powers of an individual in a thoroughgoing 
way” (p. 65). Csikszentmihalyi described and termed this optimal experience as 
flow (see, e.g., Csikszentmihalyi, 1990, 2014). 
Schiefele labels two components of interest: value-related valences refer to 
attributing personal significance to the topic or object, and feeling-related 
valences refer to positive feelings such as enjoyment and involvement associated 
with the topic or object (Schiefele, 1991).  
The state of interest comes from two distinct influences. The first influence 
derives from the characteristics of the individual: (individual interest). The second 
influence is triggered (Mitchell, 1993) by the situation (situational interest). 
Situational interest is spontaneous, transitory and environmentally activated 
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(Krapp et al., 1992), whereas personal interest is less spontaneous, of enduring 
personal value and activated internally (Schiefele, 1999). 
Research has mostly been directed toward situational interest, because it can 
be influenced more easily.  
The interestingness of written texts has been explored, and interesting texts 
have been found to contain seductive details, which instigate interest (Garner, 
Brown, Sanders & Menke, 1992). Characteristics that seem to promote interest 
include character identification, novelty, life themes, imagery value and intensity 
of action (Hidi, Renninger & Krapp, 2004).  
According to Hidi (2000), the state of interest involves focused attention, 
increased cognitive functioning, persistence, and affective involvement. Krapp 
(2002) deplores the fact that, although interest development has been approached 
from various viewpoints, there have been hardly any attempts to integrate 
empirical findings into an overarching theory of interest development.  
As in other fields of empirical research, the researchers' main effort is often to 
explore and test a specific hypothesis not so much to discuss and develop 
components of a general theory. Theory development, however, is an important 
goal because practitioners who are the ultimate users of empirical research need 
more than just a collection of unconnected “interesting" empirical findings. In 
the long run, the aim of psychological research must be the development of 
coherent and convincing theories that provide an integrated picture of structural 
and functional principles in a certain field. In the field of interest development, 
such a theory is not yet in sight. (Krapp, 2002).  
Silvia (2006) gives an overview of the different theories proposed on the 
development of interest. On the other hand, Mitchell, Krapp, Hidi and Renninger 
have developed models about how an interest can develop from a situational 
interest to an individual interest.  
Among different theories on the development of interest, Silvia mentions 
magnification theories and specifically the script theory developed by Tomkins. 
Emotions motivate activity by providing a script for action. “A person can do any 
one of a nearly infinite number of things, yet only a few activities can occur 
simultaneously. Emotions are immediate: They amplify a particular object, 
context or idea and make it important” (Silvia, 2006). Immediate emotional 
experiences develop into guiding motives. “In script theory, I define the scene as 
the basic element in life as it is lived. The simplest, most primitive scene includes 
at least one affect and at least one object of that affect” (Tomkins, 1962/2008, p. 
663). According to Tomkins, our affective experiences fall into patterns that we 
may group together according to criteria such as the types of persons and places 
involved and the degree of intensity of the experience. Life is conceived as a series 
of emotional scenes, and magnification is a cognitive process which connects “one 
affect-laden scene with another affect-laden scene” (Tomkins, 1962/2008, p. 663) 
and assembles them into groups with shared features. These are scripts, and they 
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act as rules for predicting, interpreting, responding to and controlling scenes and 
informing our behaviour to maximize positive affect and to minimize negative 
affect. Tomkins emphasizes increased amplification of urgency. “It is not to be 
confused with mere attention as such, nor with mere response as such”(Tomkins, 
1962/2008, p. 659). He describes the affects encountered every day: 
By means of flexibility of co-assembly, the abstract features of affect are made 
more particular and concrete, and the more urgent features are made more 
modulated. The individual can invest any and every aspect of existence with the 
magic of excitement and joy, or with the dread of fear, shame, or distress. 
Affects are also capable of much greater generality of intensity than drives. If I 
do not eat I become hungrier and hungrier. As I eat I become less hungry. But I 
may wake mildly irritable in the morning and remain so for the rest of the day. 
Or one day I may not be all angry until quite suddenly something makes me 
explode in a rage. I may start the day moderately angry and quickly become 
interested in some other matter and so dissipate anger. (Tomkins, 1962, p.660). 
Tomkins claims that cognition and affects are intertwined and functioning 
together: 
The affect system can be evoked by central and peripheral messages from any 
source and, in turn, it can control the disposition of such messages and their 
sources. Thus it enjoys generality of dependency, independence, and 
interdependence. (Tomkins, 1981) 
Other theories comprise transformational theories, for example cognitive 
dissonance theory, which accentuates the value of difficult enterprises, and 
internalization theories. In internalization theories, activities that are valued by a 
person’s social group are internalized as interests; many reference groups are 
actually defined by a communal interest (Silvia, 2006). Interest can be seen as an 
ingredient in identity development (Krapp, 2002).  
Berlyne (1960) was interested in stimulus selection, how perception and action 
are focused on a small part of the entire field. He argued that curiosity was a 
consequence of a conceptual conflict of the perceived features. He specified four 
collative variables, which “collate” perceptual inputs with existing information, 
seeking a conflict amongst them. Novelty reflects conflict between new 
information and one’s total experience. Change in stimulus, surprisingness and 
incongruity are all forms of novelty. Complexity refers to conflicts between 
different elements of the total stimulus. Uncertainty results from incomplete and 
ambiguous information. Conflict causes arousal. There is an optimal level of 
arousal for an individual at a given time. If the level of arousal drops, the organism 
will seek stimulation in exploratory behaviour (Berlyne, 1960). 
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2.4.1 Developing interest 
Situational interest may be changed to individual interest, as Hidi and 
Renninger (2006) suggest in a four-phase model. Krapp (2002) had already 
presented three phases of interest development drawing on Mitchell’s (1993) 
concept of catch and hold interest. The four-phase model of Hidi and Renninger 
includes triggered situational interest, maintained situational interest, emerging 
individual interest and well-developed individual interest.  
Triggered situational interest can be sparked by environmental or text features 
such as incongruous or surprising information, character identification or personal 
relevance, and intensity. Maintained situational interest involves focused 
attention and persistence. It is sustained through meaningful tasks and personal 
involvement.  
Emerging individual interest refers to the beginning phases of an enduring 
disposition and is characterized by positive feelings, stored knowledge and stored 
value. The student values the opportunity to reengage in tasks of the emerging 
interest and will opt to do these. The student begins to form her own “curiosity” 
questions. These may exceed task demands, and students may set challenges of 
their own. Well-developed individual interest amplifies positive feeling, stored 
knowledge and stored value. The student may be resourceful and persevere to 
work even while facing difficulties (Renninger, 2009).  
2.4.2 Interest and self-regulation 
Some researchers have paralleled phases of interest and self-regulation 
development. Hidi and Ainley (2008) found that individuals tend to exercise self-
regulation to attain their goals. Motivation for self-regulation derives not only 
from motivation to reach a goal but also from the state of interest while working 
toward the goal (Sansone & Harakiewicz, 1996). Similarly, self-regulation is 
needed in individual interest development (Hidi & Renninger, 2006), and 
individuals can increase their interest in activities through self-regulation as they 
find their own creative strategies for making boring activities interesting 
(Sansone, Weir, Harpster & Morgan, 1992). Krapp (2005) suggested that there is 
a “dual regulation system that consists of both lcognitive – rational and partly 
subconscious emotional control mechanisms” (Krapp, 2005).  
Good self-regulators perform better than poor self-regulators. Zimmerman 
(1990, 2001) highlights the role of self-regulation in achieving academic 
excellence. For good academic performance, high quality teaching and mental 
ability are not sufficient; additionally, self-directive skills including diligence and 
personal initiative are needed (Zimmerman, 1990, 2001). 
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2.4.3  Difference between self-regulated interest and interest created 
by someone else 
The development of both interest and self-regulation has been described as 
having different levels. In self-regulation, the levels include observation of 
modelling, emulation of performance (attempt to copy the model’s performance), 
self-control (the learner plans strategies and self-monitors how the model is 
attained) and self-regulation (the learner adapts personal performance to her 
context) (Zimmerman & Schunk, 2004).  
In the four-phase model of Hidi and Renninger (2006), triggered and 
maintained situational interest are facilitated by someone else, whereas emerging 
and well-developed individual interest concern individual pursuits.  
Students who believe in their abilities are more likely to use self-regulatory 
strategies (Bandura, 1989). Learning and motivation are linked by a sense of 
personal agency about possessing the necessary abilities to achieve desired 
outcomes (Zimmerman & Schunk, 2004). In Zimmerman’s model, self-control 
focuses on one’s concentration, screening out other possibilities and distracting 
stimuli. Focusing attention is also a central element in interest experience which 
is apparent also in flow (Czikszentmihalyi, 1990, 2014) 
Talking to others about interest experiences has been found to increase 
students’ reported interest in the activity (Thoman, Sansone & Pasupathi, 2007). 
For example, Liszkowski, Carpenter, Henning, Striano and Tomasello found that 
12-month-old children appear to use pointing to get others to share their interest 
(Liszkowski et al., 2004). Nolen (2001) described in a kindergarten study how a 
child started to find writing interesting only when writing was shared with others 
(Nolen, 2001). 
2.4.4 Making learning interesting 
Students and the whole agenda of inquiry learning expect science to be fun. 
Here, to advance my understanding, I gather literature examples of learning 
environments that could enhance interest. Boekaerts (1999) speaks about personal 
learning episodes, where tasks can be transformed from mere tasks into a 
meaningful activity, able to push other activities to the background.  
Malone and Lepper (1987) identify attractive details and Bergin (1999) 
exemplifies features that catch and maintain interest.  
Malone and Lepper studied the intrinsic qualities of games in an attempt to 
make learning fun and create attractive learning environments that are able to 
maintain students’ interest, endeavouring to “find intrinsic rather than extrinsic 
incentives and endogenous rather than exogenous motivational embellishments” 
(1987, p. 247). A distinction was made between toys and tools, toys being used 
for their own sake (puzzles, games) and tools as a means to achieve some external 
goal (Malone & Lepper, 1987, p. 234).  
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The taxonomy of Malone and Lepper includes challenge, curiosity, control and 
fantasy on the individual level and cooperation, competition and recognition on 
the interpersonal level.  
Challenge means that the activity should have a continuously optimal level of 
difficulty, which can be attained, for example, through clear goals, “uncertain or 
hidden outcomes” and “frequent clear, constructive and encouraging performance 
feedback” (Malone & Lepper, 1987)  
Curiosity could mean that activity has an optimal level of complexity or 
discrepancy created with visual and audio effects or that it engenders cognitive 
curiosity with paradoxes or incompleteness.  
Control, for Malone and Lepper, means that the activity should offer feelings 
of self-determination and control, while offering learners response, choice or 
powerful effects.  
Finally, the last of the individual motivators, fantasy, may offer the learner the 
possibility to identify with imagined characters or contexts emotionally or appeal 
cognitively with metaphors or analogies, all the time conserving an integral 
relationship to the content to be learnt (Malone & Lepper, 1987, pp. 248-249).  
Malone and Lepper hypothesize that people have a cognitive drive to complete 
their cognitive structures into an accomplished form. Thus, learning environments 
which make believe that learners’ existing knowledge structures are not well 
formed can stimulate curiosity.  
The Completeness, consistency and parsimony are characteristics of well-
formed cognitive structures. Curiosity may be stimulated in designing 
environments that make people think that their knowledge structures lack one of 
these characteristics. In empowering learning environments there are options and 
they are dependent on the response of the learner. (Malone & Lepperperceived 
similarity, admiration or salience of that character’s point of view could be reasons 
for increasing interest while identifying with a character (Malone & Lepper, 1987, 
p. 241). Individual differences and students’ prior expectations determine in 
which context, for example, a mathematical problem could be embedded to 
provoke curiosity or surprise (Malone & Lepper, 1987, p. 246). 
Bergin (1999) discusses the individual and situational factors that could 
contribute to catching and maintaining interest. Some of them overlap with those 
of Malone and Lepper. Individual factors comprise belongingness (including 
cultural value, identification and social support), emotions, competence, utility-
goal relevance and background knowledge. Situational factors encompass hands-
on activities, discrepancy, novelty, food, social interaction, modelling, games and 
puzzles, content, visible author, biophilia, fantasy, humour and narratives. Bergin 
refers to modelling where an individual is interested in an activity undertaken by 
an admired person. There is evidence that teachers’ modelling enthusiasm about 
the topic can attract interest in students. The Doctor Fox Lecture exemplifies how 
teacher expressiveness and “educational seduction” contributed to the feeling of 
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learning even when there were many faults in the content. “Doctor Fox” was fluent 
in his overall presentation but not at all an expert, expressly making many 
mistakes; however, he was considered very skillful by listeners. In an inspirational 
experiment, students who were professional educators could be seduced into an 
illusion of having learnt when the lecturer “simulated a style of authority and wit” 
(Pintrich & Schunk, 1996, p. 171; Naftulin, Ware & Donnelly, 1973). Students 
equally find texts more interesting when a visible author presents them (Bergin, 
1999). 
Shraw, Flowerday and Lehman (1998) call for “coherence, relevance and 
vividness” in the texts to increase situational interest. While prior knowledge is 
positively related to interest and deeper learning, Schraw, Flowerday and 
Lehmann (2001) propose that students should use texts which are familiar in some 
aspects, enabling thematic inferences within the text and between the text and 
prior knowledge. 
Students who actively make meaning learn more information at a deeper level 
(Loxterman & Beck, 1994). 
This second-person advice parallels with the scaffolding in Vygotsky’s model 
and the primordiality of culture and learning, which are mediated by other persons 
and cultural artefacts. 
2.4.5  Structure deriving from brain research 
In order to organize concepts, I draw on the structure of the brain. The onion-
like structure of the brain houses emotional processes (primary process) deep 
within, in the middle structures, simple learning processes (secondary process) 
and on the surface, sophisticated cognitive processes (tertiary process), which 
enable the mind to go back to the past and project into the future, to dream, aspire, 
hope and plan (Solms & Panksepp, 2012). The brain is structured according to its 
developmental path, like an onion, the lower functions evolving from the core, the 
basic functions being in the centre and the higher functions in the most evolved 
parts more on the surface. This gives rise to terms such as bottom-up and top-
down.  
The primary-process SEEKING, which Panksepp associates to motivation 
(1998), is connected with multiple other functions on different levels, thus 
coupling to all these layers. Individual subjective emotions occur in the heart of 
the onion. Encounters with the environment, gaining experiences and learning 
belong to the secondary level. Cognitively sophisticated activities such as 
thinking, planning and having goals belong to the tertiary level. Thus individual 
experiences, which are initially affective, are elaborated through learning and 
memory into tertiary cognitive forms of consciousness.  (Solms &Panksepp, 2012; 
Panksepp, 2011).  
[C]oupling is like both the director of an orchestra as well as diverse players of 
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instruments creating different notes from the same instrument based on 
fingering, bowing, blowing, etc. (depending on the instrument) to create 
different coherent melodies. Coupling alters the output of the SEEKING system 
based on the unique inputs, thus transforming universal affective experiences 
that have generated a great deal of simple learning into the complexities of 
individual vicissitudes and culture.  (Wright & Panksepp, 2012). 
 
Figure 3. Nested BrainMind hierarchies as represented by Solms and 
Panksepp (2012). 
In Figure 3, top-down and bottom-up two-way causation is illustrated. Solms 
and Panksepp label this interplay of different structures BrainMind-hierarchies. 
The primary processes of SEEKING, LUST, CARE and PLAY are coloured red, 
whereas RAGE, FEAR and PANIC/GRIEF are shown in purple. Primary 
processes are depicted as red squares, secondary processes as green circles and 
tertiary processes as blue rectangles. The arrows indicate top-down and bottom-
up influences (Solms & Panksepp, 2012).  
Figure 4 illustrates the difference between adult and child. In childhood, 
development happens bottom-up: the lower processes govern the brain. At 
maturity, the higher and top-down systems are predominant and govern decision-
making, although it is based on what is happening in the lower brain systems. I 
will use this figure later to organize my concepts. 
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                 Child Primary process emotions are big 
 
                
            Adult Tertiary process emotions are big 
 
 
Figure 4. Profiles of emotions occurring in early development and maturity 
(redrawn from the figure of Panksepp & Biven, 2012).  
 
Later I will draw on this basic structure represented in figures 3 and 4 in 
organizing interest, learning and regulation. The whole functioning is much more 
complicated than in this simplified description. As Wright and Panksepp 
underscore, the concepts in psychology even within psychology differ so much 
that parsing would require “systematic existential self-observations, guided by 
something perhaps akin to a neurophenomenological framework (Varela, 1996) 
coordination” (Wright & Panksepp, 2012). Varela calls neurophenomenology his 
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research programme in which he seeks articulations between the fields of 
phenomena revealed by experience and on the other hand by the cognitive 
sciences (Varela, 1996). Vermersch and Petitmengin have made efforts in this 
direction (cf. Vermersch, 2003; Petitmengin, 2006; Petitmengin, 2007; 
Petitmengin & Lachaux, 2013).  
Sawyer (2003) refers to two-way, “top± down” processes in individual 
creativity. Creative individuals internalize the social models of their creative 
discipline through years of socialization and training. Only after this preparation 
do creative combinations emerge from the subconscious, being combinations of 
elements from the socially created domain. Sawyer proposes a twofold definition 
of creativity, involving not only novelty but also selection, a filtering which is 
often called appropriateness, relative to some domain or system of criteria 
(Sawyer, 2003). 
The primordiality of the Other is the starting point in Levinas’ works, which I 
will discuss next.  
 
2.5 The Other and Learning 
In his book Passibility: At the Limits of the Constructivist Metaphor (2011b), 
Roth explicates the definitive power of the Other, breaking wide open the way in 
which the Other forms “my” identity. This Other that forms “me”, in turn, has 
been influenced before “me”, simultaneously and dialogically. This web of 
networks and influences can be called cultural influence.  
Roth draws on the French philosopher Levinas, whose work departs from the 
marvel of the encounter with the other. The other is the quest for something else, 
“a movement going forth from a world that is familiar to us, whatever be the yet 
unknown lands that bound it or that it hides from view “(Levinas, 1969). The other 
is also the other person, the Other. The encounter with the Other profoundly 
shapes me. My subjectivity is formed through others. 
The encounter with the other impacts me unlike any worldly object or force. 
Subjectivity is formed in and through our subjection to the other. This relation 
is a foundation for our being-in-the-world by giving us a meaningful 
orientation. (Levinas, 1969)  
For Levinas, “no event is as affectively disruptive for a consciousness holding 
sway in its world than the encounter with another person” (Bergo, 2014).. For him, 
the gaze of the other both asks and is imperative. Levinas calls the impact of 
human faces affective interruptions. The face of the Other has expressiveness, 
which is comparable to a force. To translate these affective interruptions, language 
is needed. Responding to another creates a dialogue. The approach of the other 
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person elicits responsibility even without our conscious knowing or choice 
(Levinas, 1969; Bergo, 2014). 
If communication and community is to be achieved, a real response, a 
responsible answer must be given. This means that I must be ready to put my 
world in words, and to offer it to the other… Responsible communication 
depends on an initial act of generosity, a giving of my world to him with all its 
dubious assumptions and arbitrary features. (Wild, introduction in Levinas, 
1969, p.14).  
The name of Levinas’ book, Totality and Infinity, refers to the division between 
two tendencies in life. Infinity is reflected “in the gleam of exteriority or of 
transcendence in the face of another” (Levinas, 1969, p. 24). Totality refers to 
objectivity, which arranges and controls. “Infinity designates a height and 
nobility” and “overflows the thought that thinks it” (Levinas, 1969, p. 41). 
Totalizers are satisfied with themselves and the systems of power and control. 
Infinitizers strive for what is other than themselves, and they seek “freedom and 
creative advance”. Although systematic thinking is needed, Levinas argues that 
“the individual person becomes free and responsible not by fitting to the system, 
but rather by fighting against it and by acting on his own” (Levinas, 1969, p. 18). 
Infinity also has the power of sustaining activity (Levinas, 1969, p. 47).  
While Levinas describes the desire for the invisible, to things, which are not 
known,  to ”yet unknown lands that bound it”, would this quest, “the metaphysical 
desire to something else entirely, toward the absolutely other” (Levinas, 1969, p. 
33) reflect the quest of young people for the unknown, the universe which only 
waits for them to explore? Searching is facilitated because for young people so 
many things are new and thus for them, there are abundantly things which are not 
known in yet unknown lands.  
The idea of totality and infinity crosses the overarching theme in the accounts 
of my students, the duality between control and freedom, discourses which the 
students are exposed to and their own discursive approaches.  
2.5.1 Individual-general? 
Roth and Hsu (2010) introduce a methodology from interview texts for finding 
beliefs, attitudes, interests and motivations that are relevant in the whole setting. 
In this study, I rely on this methodology. The discourse of a person, Nadely, is 
used as a tool to access a deeper understanding about her and through her to a 
wider category of human beings.  
In any account of my life, I simultaneously denote an utterly singular, never-
repeatable individual, on the one hand, and a certain type of individual, always 
already intelligible as such. Nadely is not just talking about herself. This is so 
because the language, concepts, narratives, plots, and characters that are 
employed in her discourse are the same resources that are also available to 
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everyone else in her culture.  
In her language, in our language, it is not the singular experiences of Nadely 
that we find but ways of experiencing that can be articulated.  
Any Self is an Other, who, in turn, is a Self in and through everyone else. 
Although I have considerable autonomy and agency to mobilize language and 
its resources to represent myself, this language always is the language of the 
Other.  (Roth, 2011b). 
Thus, for Roth, drawing on Levinas,?the Self inherently is non-self-identical 
with itself: it is both Self and Other (Roth, 2011b, p. 141). However, in human 
experience there are elements which do not belong to this “linguistic 
consciousness”: The acting and knowing subject is as much the result of language 
and social interaction as self-consciousness and consciousness. All human sense 
making, therefore, ultimately bottoms out in experiences that are not of, and 
cannot be brought into, the realm of intellectual (linguistic) consciousness. (Roth, 
2011b).  
 “The ipseity of the I consists in staying outside of the distinction between the 
individual and the general” (Levinas, 1969, p. 118). Levinas considers that there 
is no reason for asking the “meaning of my life”, because no particular me is 
important, as each human life is but a concretization of life as a possible form. 
Following the thought expressed by Levinas, “Life is life despite me”. Roth 
describes this notion of otherness in the following way: 
 I find myself in this situation into which I am thrown, as a form of life that 
realizes itself in and through me. Any self-understanding that I might develop 
derives from life, from the collectivity I form with others, a form of life that 
evolved according to biological principles and cultural-historical possibilities 
for the purpose of reproducing life itself. (Roth, 2011b, p.157).  
 I would like to characterize this dependence by the metaphor of Russian dolls, 
where a doll contains a smaller doll, and this again, and a still smaller doll. But 
unlike a Russian doll, it contains something else, not only the baby-doll. Roth 
parallels this inclusion with the words of the French poet Arthur Rimbaud, who 
says that the origin of what is in me, it is another: “JE est un autre [I is another]”. 
Rimbaud continues: “C'est faux de dire je pense, on devrait dire on me pense” (It 
is wrong to say I think, it should be: the others think me) (Rimbaud, 2001).  
Other philosophers address the same relation. Bakhtin articulates this partition 
between the world and I as being “something-given as well as something to-be-
accomplished” (Bakhtin, 1993, p. 75).  
While faced with this overwhelming variety of input, the person is a passive 
receiver, but she also makes choices with her reflection. 
 Roth holds a view about identity which emphasizes the language and its origin 
from the Other and surrounding culture. Roth (2011b) illuminates the act of 
speaking: 
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 Speaking is like a temple that imposes upon us a certain number of usages, an 
implicit religion, a rumour that changes in advance of anything we might want 
to and can say that charges our speaking with more intentions than we can ever 
admit to have had in and prior to uttering. Accordingly, the most telling feature 
about the individual person is her/his timbre with respect to which the content 
of talk is of little importance. (Roth, 2011b). 
For Roth, a person has a passive role, because “the language has come from 
the Other, is produced for the Other, and, in so doing, returns to the Other… Who 
I am is in the image of the Other” and because the language, even its genres and 
other linguistic constructions, is borrowed from the Other (Roth, 2011b).  
An important part of the relation between the Other and me is hearing, which 
Roth emphasizes as a part of discourse and sharedness referring to Heidegger 
(1978): “Hearing is constitutive for discourse” (p. 163). Understanding what a 
person is saying requires that the listener is open and exposes herself to being 
affected by something she cannot anticipate (Bourdieu, 1997). 
However, the Other is not the only content of the identity. Drawing on 
Ricœur’s notions of identity, I bring the natural science aspect into my 
consideration. “We are authors of our actions in the practical world and 
simultaneously as part of the natural world passive to its causal dependencies” 
(Ricœur, 1992). In our embodiedness, we use our perception and reflection and 
are both active and passive with our bodies. We are constantly active in selecting 
between alternatives. Doing this, we also have emotions and inherent bodily 
capabilities, which make us move and act.  
Drawing on Merleau-Ponty (1962), Kim Atkins clarifies the second-person 
involvement and embodiedness in our learning: 
Born immature and enduring a long period of juvenile dependency, we learn 
about our own bodies and capacities through our involvement with the bodies 
of other people, for example, directly through the communication of touch and 
vocalization in being cared for (or abused), and indirectly through 
representations, observation and instruction. Through the communicative 
processes of socialization we come to acquire concepts, emotional schema and 
behavioural repertoires through which we develop our self-conceptions. 
(Atkins, 2004).  
Thus, as in the words of Atkins, finding and tracing back the influences and 
discourses, acquired in the communicative processes of socialization, provide a 
key to “our concepts, emotional schema and behavioural repertoires”.  
The discourses I am looking for, are also elements of the students’ identities. 
One aspect of possible discourses comes from instruction, which provides the 
dialogue of learning between the student and the teacher. 
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2.5.2  Learning 
On the immediate second-person level of school, I trace back those discourses 
which students have chosen to represent learning and their expectations of the 
teacher. They are the students’ strategies for coping in learning situations. This is 
their response in a dialogue. They are subjected to a certain discourse or discipline, 
their school attendance, but within it they can move and act. They are passive and 
active at the same time. These discourses derive from multiple origins but reflect 
the students’ response to their actual situation. There, however, the aspect of 
choice is emphasized. It is a choice oscillating between the firm requirements of 
the Other, in this case the school and the parents and, on the other hand, their 
individual pursuits, dreams and aspirations, and even these can be traced further 
back to experiences earlier in life and further back into the emotional tendencies 
of mankind and still further back to evolutionary origins reflecting the basic 
processes of human beings.  
When my interviewees and I are thrown into an interview, it is a situation 
where we both express our discourses, we both listen, and we both let the 
discourses speak; however, our personal timbres are unveiled as we build the 
dialogue together. When Lars says a phrase, I latch on to a word or idea I do not 
understand, and he explains it further. I have in mind something that I have 
experienced, I present it, and from this bit of knowledge my interlocutor goes 
further. Most of all, I choose the questions, and the interviewee may respond to 
my question or begin to talk about something else related to the question. My 
interviewees use the vocabularies which they know and which respond to my 
vocabularies, and together we construct a dialogue. It is our collective narrative 
about generating interest in the classroom. Roth (2010) clarifies these two origins 
of speech:  
Any form of talk therefore is marked by heteronomy as much as by autonomy, 
by otherness as much as by selfhood. Conceptions, if they exist at all, are 
enabled by language, which is a general system of expression, an ideology, 
which the individual concretely realizes in and through talk. The upshot is that 
we do get by in life without conceptions, but we can always produce them on 
the fly from the collective resources (language) that we have access to at the 
moment. (Roth, 2010 b).  
2.5.3 Passibility 
Drawing on Levinas, Roth (2011b) calls for learning which is experiencing 
something that we do not know, with forms of knowing not requiring 
representation, such as the passions and the sense that comes with one’s living 
body. Roth opposes the constructivist metaphor, referring to the passivity of the 
human constitution. Affection and sensation come before intentionality and 
cognition. Constructivism, for Roth, “rather posits than explains the cognitive 
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subject, which is said to construct itself.” (Roth, 2011b). Levinas describes in the 
following enjoyment and sensibility: 
 
Sensibility establishes a relation with a pure quality without support, with the 
element. Sensibility is enjoyment. The sensitive being, the body, concretizes this way 
of being, which consists in finding a condition in what, in other respects, can appear 
as an object of thought, as simply constituted. (Levinas, 1969, p. 136). 
 
Representation is not needed for enjoyment: “Sensibility is not an inferior 
theoretical knowledge bound however intimately to affective states: in its very 
gnosis sensibility is enjoyment; it is satisfied with the given, it is contented” 
(Levinas, 1969, p. 136).). 
If I go to my students’ discourse, would this again be enjoyment, fun and play 
in students’ accounts and experiences, something that is not represented? 
 
Teacher guidance 
If the constructivist paradigm suggests that students construct their knowledge, 
Roth asks how new concepts could be learnt without founding them on something 
familiar: 
 How can I aim at learning a concept – a conceptual structure – when I do not 
know the concept so that I can take it as my aim? Learning really means 
appropriating the unintended, something other, something that lies outside of 
the horizon of the known, something that is foreign/strange. But how can I 
envisage learning something that I cannot see (understand)? (Roth, 2011b). 
Referring to the linguistic origins of the words learn and teach, Roth assigns 
teachers the role of proposing tracks for students, conducting them to knowledge 
and guiding them to stay on the track. Students do not choose what they learn, and 
they do not find the theories themselves, and even in finding what is necessary for 
them, guidance from parents and teachers is needed (Roth, 2011b). 
As learning means confronting the unknown, the foreign and strange, Roth 
holds that in science classrooms, affect, emotion and motivations are not 
considered as valuable as cognition and that we often forget that life affects us 
through our living bodies. “Passivity is the originary experience, which not only 
enables agency but also accompanies it wherever we might care to look in the 
science classroom and whatever we care to study there, the role of the person as 
the subject of activity” (Roth, 2011b).  
Instead of the one-sidedness of the constructivist approach, Roth offers an 
approach where the intentional and constructive sides are complemented by the 
passive and affective qualities of human beings: 
 Learning is then accompanied with the passions, insight, or experience of flow, 
which are qualities of an epistemology of embodiedness including an ethical 
relation between Self and Other.  (Roth, 2011b).  
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In my quest, I will try to elaborate the manifold origins and appearances of 
student discourse. Language is important, and student discourse has linguistic 
origins. These are second-person influences. Along with these, there are affects, 
which do not derive from language, but from inside, and can be considered to 
contain inherent, instinctive, sedimented and accumulated knowledge. Besides 
these two main influences, there is reflection, one’s own processing of knowledge, 
which, however, may be strongly influenced by the community.  
Roth suggests that the thoughts of others may be considered linguistic creations 
and products of collective activity. If the student does not understand the thing to 
be learnt, it stays inaccessible to her. She has to “see” it, with her eyes or insight. 
She needs the processing of knowledge in her mind. 
 Roth uses the notion of third space for this transmission. Students combine 
elements from their first space, the culture of their home, and their second space, 
the school science culture, to arrive at their third space, where people let their true 
selves show (Roth, 2011b). To arrive at this third space, reflection is needed. Thus, 
discourses may derive from one’s inherent character, home, school and finally 
one’s own reflection, and, consequently, I included within the third space the 
realm of passions from inside and from one’s own reflection.  
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3 Method  
 
 
3.1 Revelation in Dialogical Accounts 
My research uses data from discussions with students. In the very beginning, I 
wanted to choose a phenomenological approach, because it seemed to furnish me 
information that I was searching for after my second master’s study conducted 
with questionnaires. I was specifically attuned to, even marvelled by, the concept 
of life-world and the lived experience. I endeavoured to gain and share the 
authentic lived experiences of school, which involves our common experience, 
both the students’ and mine. Nonetheless, I still have this endeavour, while 
moving to an investigation of discourses as I conserve the idea of the authenticity 
of talk by means of the students’ dialogue with me. With their words, they position 
themselves in their context of school and convey their constitution of the world, 
offering their discourses, whether they might be replicating or shaping existing 
discourses.  
My choice of methodology is nicely confirmed by what Sartre (1965) 
expresses about the revelation of the being. While reading the students’ accounts 
in the dialogue with their teacher, the “being” of the students’ life will reveal itself 
for anyone who reads them.  
The being of an existent is exactly what it appears…What it is, it is absolutely, 
for it reveals itself as it is. The phenomenon can be studied and described as 
such, for it is absolutely indicative of itself. (Sartre, 1965, p.xv). 
3.1.1 Life-world  
In Being and Time (1978), Heidegger suggests that consciousness is not 
separate from the world but instead a formation of historically lived human 
experience. Merleau-Ponty extended Heidegger’s correction to include the 
embodiedness of human beings (Polkinghorne, 1983, p. 205). Heidegger 
emphasizes the ontology of Lebenswelt (life-world), which is based on an 
observation and analysis of Dasein (being-there). Dasein is a combination of 
determination (thrownness) and the possibility to act. The possibilities which are 
available for Dasein are defined by the culturally conditioned environment. 
According to this view, the existential person is not merely passive and subject to 
environmental influences but can interpret the meaning of her existence and 
relationships with others (Guignon, 2006; Wheeler, 2014).  
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My aim is to provide the freshness of the students’ thought and the richness of 
their speech and analyse from this the discursive resources they use. I do not 
dwellon individual identities but instead try to find overall patterns which emerge 
and which thus reflect their discursive space. Moreover, I want to find an 
explanation binding these discourses together and bind it to existing research and 
thereafter model it. My practical orientation striving for guidelines in the teacher’s 
practice becomes visible in an attempt to finally conceptualize the phenomenon.  
Van Manen (2007) suggests that whereas theory “thinks” the world, practice 
“grasps” the world. My aim is to grasp, but in order to do it I have to think. Thus, 
I want to think and grasp.  
While we are interacting (talking, gesturing, listening, playing, working) with 
children, we usually do not have time or opportunity to reflect on our 
experience as it is happening. Probably much of our pedagogical interacting 
with children is made up of an ongoing “rush” of pedagogical situations and 
circumstances. In the immediacy of our actions, reflection does not occur in 
moments of interrupted stop-and-think action; neither does it occur parallel or 
side-by-side with our actions. (van Manen, 1991). 
3.1.2 Discourses and interpretive repertoires  
The students’ discourses are transferred to me by their language in the 
interview. I depart from the assumption that what they say represents the world 
they want to transfer to me. They could possibly formulate their experiences in 
different words, but this is the discourse they conveyed to me. It is a discourse 
which emerges in an interview, being partly a joint creation and our common 
discourse about the school. It is their available language which emerged in the 
interview situations.  
 In Identities in Talk, Antaki and Widicombe (1998) elucidate the aspects of 
ethnomethodological understanding about conversation, departing from the work 
of Sacks (1992). On the social scene, a person’s identity is seen as her “display of, 
or ascription to a membership of some feature-rich category”. The analyst comes 
to know it only through the understandings presented by the interactants 
themselves, “not that people passively or latently have this or that identity which 
then causes feelings and actions, but that they work up and work to this identity, 
for themselves and to others, there and then, either as an end in itself or towards 
some other end” (Antaki & Widdicombe, 1998).  
This view emphasizes participants’ role in giving their accounts and 
descriptions. Through language, speakers establish and communicate their 
experience. The experience is reflected and constituted, but it uses those 
discursive resources, those interpretive repertoires, which the person has at her 
disposal. “Social life is a continuous display of people’s local understanding on 
what is going on” (Antaki & Widdicombe, 1998). I am a part of this social life, as 
are my informants. We, together, display our understandings. Consequently, in 
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this study, the students use their discursive resources, such as they formulate them 
for themselves, put into words and communicate in this study to me. 
Simultaneously, I am part of the creation of this discourse. Even if theoretically it 
represented an ideal or a model they aim at, it is a representation they want to 
display in their words. They use their available resources for depicting their 
reality. In the second phase, it is my interpretation of this talk.  
 
Composing a narrative 
When the students speak in the research interviews, my task is to transfer their 
discourses to research. This is a multi-phase task. First, they have to be able to 
express in words their thoughts. Second, I have to transcribe it and transfer it 
further. The interview situation is shared by both of us, and it is a dialogue.  
From the interview transcripts, which as such convey their discourses, I 
composed narratives attempting to capture an authentic picture. In this task of 
transferring their stories, I try to be as invisible and without prejudices as possible. 
In the interviews, I formulated the questions, and if I saw that my questions were 
not understood, I intervened. Additional questions and remarks arose in the 
interview situation, resulting in a dialogue and a genuine encounter. This dialogue 
uses the same linguistic repertoires which I would use with students in the 
classroom.  
In making my transformations from interview dialogue to a monologue, I 
followed Roth’s idea (2010), which I will explain next.  
 
Transformation of student discourse and a dialogue to a monologue  
 Taking into account the dialogical nature of the interview situation, Roth 
(2010) explicates through an example how it is possible to make a monological 
narrative from a dialogical interview. A text may describe life in a community 
through the voice of an individual member. The form is not as important as what 
can be learnt from the text. There are two levels of language use: the unique event 
of the interview, where the language is constituted by the interviewer and the 
interviewee, and then the researcher’s communication of the findings, which uses 
elements from the transcription. Both participants orient toward what they have 
come together to produce. The text of a researcher-author is oriented toward an 
audience, for example science educators.  
Both participants use contents and forms meant for mutual understanding. A 
simple “Yes”, “Yea” or “No” as an answer is frequently heard, as an affirmation 
or negation. While rewriting the conversation, they could be used to indicate the 
degree to which a statement is true, as in questionnaires.  
A monologue as a representational tool is like “a thinking-aloud protocol of 
different ideas working together, fertilizing and irrigating one other, hence 
developing and modifying each other” (Roth, 2010). 
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In my interviews, there is a dialogue between the interviewee and me. 
However, once the students undertook the task of answering, they advanced rather 
straightforwardly. As a listener, my role was to guide the conversation in the 
directions which I found available. Thus, in the conversation, I used my available 
conversational discourses.  
The path I use to move from a student’s experienced world to a narrative is 
illustrated in Figure 5. In the interview situation, I asked my questions, but they 
often were transformed and turned toward the student’s world. Many students 
seemed to enjoy discussing their answers more in depth, which then became a 
dialogue. I also intervened by bringing in my point of view. Thus, I was digging 
for information and insights which I did not know at the beginning. Then, in the 
final phase, I wrote the story, which aims to be as near as is possible to the 
student’s idea, but still it is me who transmits the story with my participation and 
my eyes, ears and understanding.  
      
Figure 5. The path from a student’s discourse to a narrative 
The received account allows for interpretations and analysis. The students, 
who are able to formulate their thoughts, have helped my task. All together, they 
have been exceptionally verbally talented, being able to produce coherent 
utterings, which are easily transferred from spoken to written text. Mostly, I could 
use the students’ utterings as such. Compared against a questionnaire of a 
quantitative study, I can trace possible misunderstandings, and there is a 
continuity of speech making the answers meaningful and coherent and thus able 
to produce a story of the person’s life and, in this case, as a member of a 
community.  
I am aware that in the students’ words, or anyone else’s, there is selection, 
which confines relevant features. From the multitude of things, those are selected 
which are judged relevant or worthwhile. Within the frame of the interview, 
students offer a slice of themselves. It is their life at school at the moment of the 
interview. Their narratives comprehend interpretive repertoires, with which they 
position their identities. Consequently, their narratives reveal their lives at school. 
Accordingly, as my research aim is restricted to that part of the students’ life 
which has meanings associated with studying and the school, the portion of the 
students’ experience they offer to me is relevant as a description of their 
  
1. The interview dialogue 
of a student's discourse 
about her interest  
 
2. A student's 
discourse about 
her interest at 
school  
 
3. The 
researcher's 
narrative story 
created from the 
interview 
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experience at school. This experience comes in the form of speech, a mirror 
reflecting their multiple discourses. Thus, when they display a statement, it 
reflects their experience at school, and may even be interpreted as a message to 
school, which itself it is a valuable part of their shared experience. If I, myself, in 
the interview situation, ask the questions and occasionally intervene and make 
comments, it comes from my identity as a teacher, human being and researcher, 
and this encounter is already a part of the school context and more generally a 
shared experience between students and me, thus providing a description of life at 
school, which in itself helps to understand the discourses that are essential in 
generating interest.  
In this study, however, I do not analyse the quality of the interaction, for 
example how the students adopt different conversational modes, from simply 
answering the questions to increasingly displaying rich portraits of themselves. 
With their words, with their different communicative modes, depending on how 
they formulate their words or if they are willing to share openly, the students 
present accounts of their experience at school, and this through the lens and 
window of the language, in their use coming from different origins. It is true that 
while I have included accounts which are rich both verbally and in content, I have 
accounts with discursive power, accounts that encompass active action and 
produce discourse where the person already considers the consequences of her 
actions, possibly simultaneously creating an integral and complete picture of 
herself and having a significant influence on others.  
 
Discourse  
Hall (1999) defines a discourse as being a set of sayings which offer a language 
to speak about a topic and particularly to represent knowledge thereon. Discourses 
are not equal; they have a certain hierarchy related to their value. Some are more 
appreciated in a certain context. Discourses can also restrict the ways of 
representation. Foucault (1974) holds that if someone has adopted a certain 
discourse, it is difficult to think otherwise. Identities can be considered as points 
of subject positions, enabled or determined by the discourses, where we attach 
ourselves provisionally (Hall, 1999; Smith, 1988). Smith elaborates the difference 
between being a subject or an individual. “The ‘subject’, then, is determined – the 
object of determinant forces, whereas ‘the individual’ is assumed to be 
determining” (Smith, 1988, p. xxxiv). A person may be either following 
ideological scripts or being an agent who creates her own discourses.  
[A] person is not simply determined and dominated by the ideological pressures 
of any overarching discourse or ideology but is also an agent of a certain 
discernment. A person is not simply the actor who follows ideological scripts, 
but is also an agent who reads them in order to insert him/herself into them – or 
not. (Smith, 1988, pp. xxxiv-xxxv).  
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 For Foucault, discourses are ideas, attitudes and courses of action present in 
social practices that constitute and describe the world and its subjects (Foucault, 
1988). 
 If now I am interested…. in the way in which the subject constitutes himself in 
an active fashion, by the practices of the self, these practices are nevertheless 
not something that the individual invents by himself. They are patterns that he 
finds in his culture and which are proposed, suggested and imposed on him by 
his culture, his society and his social group. (Foucault, 1988, p.11). 
Holstein and Gubrium (2005) combine, in their interpretive practice, elements 
from ethnomethodology and Foucault’s discourse analysis. For them, discourses 
include interpretive practices: “People methodically construct their experiences 
and their worlds in the configurations of meaning and institutional life that inform 
and shape their reality-constituting activity”. Interpretive practice, as Holstein and 
Gubrium define it, involves discursive practice (how students make it) and 
discourses-in-practice (what discourses students are exposed to) (Holstein-
Gubrium, 2005, p. 488).  
My choice of students’ discourse is reflected in the research questions, the 
choice of the method and the choice of the literature. I describe how school reality 
is apprehended and organized in students’ discourse. I could have taken more time 
from teaching to research, but now as I am writing the final report, I feel that the 
experiences still reflect the same world of students, even after some years. 
Through the research literature, insights have accumulated, and there have been 
far more openings to new fields than I could ever have expected.  
In discourse analysis, interpretative repertoires are explanatory resources that 
speakers use while characterizing events, taking positions and making arguments 
(e.g. Wetherell & Potter, 1988). The individual constructs her narrative using the 
different discourses of her life as building blocks. For example, I could think of 
these discourses by labelling them Principles explaining my life and my choices, 
My articulation of interest in physics and chemistry studies or My vocabularies 
about science learning. If I were to use the term My vocabularies, I would be 
emphasizing the notion that the discourse is only a copy of others’ discourse. 
However, I follow Ricœur’s thought of multiple discourses in life. I see that 
interpretive repertoires are ways of talking in that culture about a large spectrum 
of influences.  
Gilbert and Mulkay (1984) find inconsistency between scientists’ speech and 
their scientific papers established two interpretive repertoires: firstly empirist 
repertoire and secondly contingent repertoire, which encompasses personal and 
social factors.  
Potter and Wetherell (1987) defined discourse analysis as their methodological 
approach for describing and evaluating everyday occurrences. Their discourses 
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have three characteristics, two-sense construction, functionality and variability. 
Discourse is constructed, built from readymade linguistic elements, and 
constructive, making one’s own versions of things. Discourse which is produced 
“performs”, and it has a functionTexts or speech are “produced with regard to 
some context of interaction or argument, where they perform actions such as 
evaluating, criticizing, requesting, confessing, claiming, defending, refusing, and 
so on.”. Versions may be variable even within the speech of the same speaker on 
different occasions (Potter & Wetherell, 1987; Edwards, 2004). 
When I consider my students’ accounts, there are discourses deriving from 
other people and from school, but they are distinctly very prominent, constructed, 
interpretive repertoires which derive from personal factors. Their language is the 
language which they have learnt, but with that language they may denote things 
which they aim at, thus being constructive. It also has a function, as explained by 
Edwards (2004). It may be that the student wants to give a picture of herself or a 
picture of her ideas, or she wants to communicate. The student has been given 
attention, and she enjoys it. Another possibility is to manage the situation: “I was 
given a challenge to answer the question, and I met it”.  
For Wetherell (2010), in today’s world, researchers of identity are interested 
in how selves are built combining elements from the natural, the technical and the 
cultural in the “dappled world”. Personal identities are no “longer solitary, static 
individual achievements”; rather, they are “mobile, flexibly negotiated, practically 
oriented and jointly accomplished with others”:  
Mangos, rape fields, memories, stories, genes, mirrors, passports and protest 
marches – the jumbled world and its affordances are figured and refigured as 
the meaningful connections constituting subjectively felt identity. Researchers 
have acquired new ways, too, for thinking about the relational, about inter-
subjectivity and interaction.  Personal and subjectively felt identities are no 
longer studied as solipsistic, solitary and static individual achievements. 
(Wetherell, 2010, p. 4). 
 
The self and the world are articulated through the discourses. Hall defines  
identities as “points of temporary attachment to the subject positions which 
discursive practices construct for us […] They are the result of a successful 
articulation or ‘chaining’ of the subject into the flow of discourse” (Hall, 1996). 
Wetherell and Potter (1988) posit that different discourses enable different 
versions of selves and reality:  
Repertoires could be seen as building blocks speakers use for constructing 
versions of actions, cognitive processes, and other phenomena. Any particular 
repertoire is constructed out of a restricted range of terms used in a specific 
stylistic and grammatical fashion. Commonly these terms are derived from one 
or more key metaphors and the presence of a repertoire will often be signalled 
by certain tropes or figures of speech. (1988, p. 172).  
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Speech as situated action  
In discourse analysis, speech is considered situated action, which is used to get 
things done (Roth & Lucas, 1997). Thus, in this study, the focus is on students’ 
discourse and their interpretive repertoires when they explain interest in their 
studies, be it in the classroom community or any environment encircling them. 
Following Roth and Lucas, who hold that “ways of talking (language games) are 
always seen to be properties of collectives rather than individuals”, I have 
presented my students’ ways of talking about their motivation and interest in 
learning physics and chemistry. These ways of talking constitute a culture and 
reality, which as such may give ideas about support to interest generation as a 
cultural artefact, a product to be adopted in other cultural settings. In this study, 
discourses constitute the students’ reality.  
Students engage in their discourse by using particular ways of formulating their 
ideas. They do not depict the absolute truth, even if I formulated my questions to 
address the same reality in which they are immersed. Their claims cover a 
particular way of speaking, which can be considered acceptable in that situation 
and in this community, where they are submerged. Their claims are based on their 
individual past, the culture of their homes and culture of their school, their 
classroom, their schoolmates and their teachers. From these ingredients, the 
students look forward to their individual futures, which they do with their 
achievable discourses. At that moment, they are human beings with emotions and 
inspiration and capability to think forward and plan, which to varying degrees can 
be expressed with the available culturally accepted language.  
As in the approach of Roth and Lucas, I am not proposing the actual truth about 
interest, but I provide their interpretive repertoires and draw on Jayuzzi’s advice 
about ethnomethodological inquiry: 
 Rather than giving accounts and explanations of members’ conduct, values, 
beliefs and judgments, it analytically examines the ways that conduct, belief, 
and judgment are organised, produced and made intelligible in members’ own 
accounts and descriptions and how these are embedded in various other 
practices. The accounts are treated as features of those practices, the 
descriptions as constituents of conduct. (Jayyusi p. 234).  
This reflects what the students have learnt as linguistic resources and what they 
consider appropriate and relevant in the context of the dialogue and the interview. 
Unlike the study of Roth and Lucas, where students’ ontological, epistemological 
and sociological beliefs were considered before and after reading the influential 
book Inventing Reality, in my study there is no special identifiable intervention to 
change students’ discourses The only intervention in this case could be providing 
a certain school culture, characterized by the attributes of constructivist ideas. 
Partly this culture was given to them; partly the class itself created it. As I progress 
in the analysis, I distinguish the influence of key persons to create this atmosphere. 
Roth and Lucas use the Constructivist Learning Environment Scale, drawing on 
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Taylor and Fraser (1991, as cited in Roth & Lucas, 1997) to estimate the degree 
of autonomy, prior knowledge, negotiation and student-centeredness to describe 
the learning environment consistent with constructivist epistemology. In my 
approach, and in my classroom, the values of autonomy, relevance of studies in 
one’s own life, negotiation as being part of a class community and student-
centeredness are values from constructivism which I have adopted. These 
however, cannot be compared with the intervention of reading a book. The 
students are submerged in the school culture of certain characteristics of 
constructivism, coexisting with other possible values. 
I am not concerned with finding an absolute truth about interest but instead 
with finding the discursive elements which students engage in building a 
presentation of their lives at school. I belong as a teacher and researcher to this 
presentation, because I was their teacher, and I conducted the interviews, thus 
eliciting their discourses. Together, we form the classroom culture, and the 
narratives are presentations of their discourse in this culture. Their presentations 
include elements of their lives at home, in primary school and in their present 
school and elements which they create themselves. I depict this in Figure 6. Using 
the metaphor of three spaces, the culture of their homes as their first space, school 
as their second space and finally their own collage of different elements 
representing their own created space, the students convey all these elements in 
their discourses.  
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 Figure 6. Student discourse conveying their school culture, which is 
submerged in their three spaces.  
 
 Roth and Lucas (1997) elicit that their focus is not in the statements as such 
but rather in the cultural resources which support the students’ discourse. Roth 
and Lucas follow Rorty (1989), in their conception of the role of language:  
 
Language does not express or represent reality, but constitutes, maintains and 
reconstitutes it, including “beliefs”, “desires”, “attitudes”, “Self” and “reality”. 
(Roth & Lucas, 1997).  
 My students are subjected to an educational setting, which I have described as 
a science class, and they are part of the Finnish culture of science education culture 
following certain principles emergent in that culture. The resources provided by 
the science class community are of major influence, but as I progressed in the 
analysis, the discourses of primary school gave strong indications about the 
discursive power of the six precedent school years and the imprint these school 
years had given. These were part of the discourse, and I could trace tracks of the 
primary school.  
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3.1.3 Content analysis 
Berelson defined content analysis as being “the objective, systematic and 
quantitative description of the manifest content of communication” (Berelson, 
1952, p. 18). Later, content analysis was expanded to qualitative content analysis, 
where latent contents are described and interpreted.  
The aim of content analysis is to accomplish a condensed and comprehensive 
description of the phenomenon, and the outcome of the analysis is concepts or 
categories describing the phenomenon. These concepts are then used to build up 
a conceptual system or a model to explain and visualize the phenomenon 
(Graneheim & Lundman, 2004; Elo & Kyngäs, 2008).  
In qualitative content analysis, there is an underlying assumption that reality 
can be interpreted in subjective ways. As qualitative research is based on data 
from interviews and narratives, it relies on communication and understanding 
between the researcher and the participants. Graneheim and Lundman (2004) refer 
to the axioms presented by Watzlawick, Beavin Bavelas and Jackson (1967), who 
claim that “one cannot not communicate” (Watzlawick et al., 1967, p. 51) and 
further that  “every communication has a content aspect and a relationship aspect 
such that the latter classifies the former and is therefore a metacommunication” 
(Watzlawick et al., 1967, p. 54). 
Analysis involves the relationship aspect, and its endeavour is to make visible 
the underlying meaning. The interaction between the researcher and the 
participants can be seen as a communication act. In analysis, the manifest content 
is often presented in categories, while themes express the latent content, the 
meaning of what the text is talking about (Graneheim & Lundman, 2004).  
In my study, the researcher is involved both in the interview and in the context. 
The communication occurring in the interview situation is a part of the mode of 
communication between the students and the teacher, which has been ongoing 
over three years. This facilitates the communication of the interview, but at the 
same time, the roles of the researcher and the teacher are intermingled. Particular 
care is to be attached to meaningfully integrating these two roles. The learning 
environment has been influenced or created by the teacher, and the 
communication between the teacher and the students may involve elements which 
might be dependent on the prevailing communication mode. This has two 
implications: the results communicate about a joint enterprise where the teacher 
has her constitutive role, but also that meanings, which could not be disclosed in 
other kinds of interviews or would take a lot more time and effort, become visible. 
While the teacher is an integral and necessary element of the students’ learning 
environment, it is for the readers to make inferences about this overall context. It 
might even be thought that, as the teacher is influential, another researcher would 
still need to interview the teacher to gather information. The text right from the 
beginning encloses both the teacher and the students, and in the second phase the 
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interpretation relies on the choices and communication of the researcher. Even 
though the teacher initially did not have a major influence, however, I depart from 
the assumption that in my focus of study, the teacher cannot be separated from the 
entire context. The he teacher is implanted and influential as well any other feature 
of that context.  
The transcribed interviews were coded, and the selected content areas were 
collected in Word documents following these codes. In accordance with 
Graneheim & Lundman (2004), as meaning units I considered “words, sentences 
or paragraphs containing aspects related to each other through their content and 
context”. Codes are used to pick up passages, to indicate their label. Coffey and 
Atkinson (1996, p. 32) characterize codes as “tools to think with”, and they serve 
as “heuristic devices”, since labelling a condensed meaning unit with a code 
allows the data to be thought about in new and different ways. 
The core activity of qualitative content analysis is creating categories. The 
categories may also be called concepts, because they serve later as parts of 
building the model and visualize the theory. A category is a group of content that 
shares a common feature (Krippendorff, 1980).  
The next phase is abstraction, which demands interpretation on a higher logical 
level, grouping together and labelling.  
A category answers the question “What?” (Krippendorff, 1980) and can be 
identified through the codes. A category often includes a number of subcategories 
or sub subcategories at varying levels of abstraction.  
van Manen (1990, p. 87) considers a theme to “describe an aspect of the 
structure of experience” and emphasizes that a theme cannot be an object or a 
thing. A theme answers the question “How?”. It can be considered a recurring 
regularity developed within categories or across categories, a thread of underlying 
meaning across condensed meaning units or codes and categories on the 
interpretive level (Graneheim & Lundman, 2004).  
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Figure 7. Combining inductive and deductive content analysis. 
 
How well categories and themes cover data contributes to the credibility of the 
research findings. I did not want to exclude relevant data or to include irrelevant 
data. 
Content analysis can be used either inductively from data to create theoretical 
models or deductively to test theories derived from previous theories. In this study, 
I use inductive method for the generation of categories, but later I will progress 
deductively as I use concepts from previous theories and analyse how ideas from 
these conceptualizations can give insights into the interpretation of my data. This 
combination is clarified in Figure 7.  
I used a semi-structured interview, however, with the possibility of jumping 
out of the structured frame. My structure of interview questions depended on the 
questions which I had found to be poignant in the encounter with the students and 
regarding my pedagogical work. In this, my role as a part of the communication 
is observable. However, many questions arose and emerged from the 
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communication with the students. Thus, to start with, I am part of the categories 
and concepts, as I first used this structure of questions, but as I progressed in the 
interviews, and allowed things to be expressed, new questions emerged as well as 
new categories and concepts.  
First, I progressed by departing from the data to determine categories and 
subcategories. Then, having regrouped the same content in the same category and 
labelled it, I tried to find which subcategories may be combined to form a 
category. These categories form the discourses of the students’ language. After 
this phase, I moved to themes, searching for recurrent patterns binding together 
my concepts. I regrouped categories to more abstract categories, and eventually I 
endeavoured to find the central themes of discourse. Often, categories may be 
labelled with names deriving from earlier theory, although they are inductively 
derived (Graneheim & Lundman, 2004). I did not choose the categories from 
theory, but once I had them, I searched for resemblances in the literature and 
negotiated the labels to express the common feature. Often it was a question of 
labelling. Even though my characterization could produce a label, which 
expresses the phenomenon more accurately in my context, I made a comparison 
and a link to existing theory. I advanced progressively in the pace of my analysis. 
The discourses took shape as I investigated my data from different perspectives, 
first using concepts from the whole class, then selecting influential discourses, 
and thereafter deepening my analysis in individual narratives, where I could begin 
to find themes. Schwandt (1997) speaks of the problems of coding. One of them 
is to regard categories as fixed with unchanging labels and thereby ignoring their 
dynamic character. My coding and categories changed as I progressed so that I 
could formulate higher order headings and search for more general meanings.  
I classified the students’ discourse by means of interpretive repertoires. I used 
repertoires, which I labelled in the beginning. These repertoires are heuristic tools 
which I later could refine to build concepts as I cross-examined my data in view 
of these heuristic tools. 
3.1.4 Science class as a subject group 
In Finnish schools, in the 8th and 9th grade there are optional courses. 
Commonly, this means that students may choose two optional two-year courses 
(two hours a week) and a few one-term courses (one lesson during a term). In 
some schools, this opportunity has been used to form specialized classes so that 
some of the optional courses are bound into a specific subject for the entire group. 
This has created the possibility for classes that are specialized, for example, in 
music, sports, mathematics, languages or science. In our school, there was an 
option for science classes. These classes offered one additional hour of science 
per week in the 7th grade, three hours in the 8th grade and two hours in the 9th 
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grade. Normal classes have two hours of physics and chemistry a week in the 7th 
and 9th grades and three hours a week in the 8th grade. 
My research group is a science-oriented class, which I taught for three years. I 
chose them for my research, because I had had the opportunity to get to know 
them well; additional hours facilitate a more holistic approach to the class and 
give both the teacher and students a deeper and more integrative relationship with 
each other and with the specific science subjects. Thus, if I usually have science 
two hours a week and possibly three hours of mathematics a week in a class, I do 
not necessarily get to know the students in-depth. With a science class, the amount 
of lessons can be considerably more. In conducting my interviews, I noticed that 
science classes also seem to attract students who are capable of communicating 
their points of view, which serves my research methodology. If students are able 
to articulate their meanings, my bias in finding the meaning decreases.  
The option for science classes lasted for us for more than 10 years. When the 
school was merged with another, the science class option moved to another school 
in the community. This account also serves the goal of describing how this kind 
of a class, which is no longer in use, and equally a school which does not exist, 
affected students’ interest generation. After the fusion of the two schools, the 
number of students in the new school almost doubled.  
I chose a methodology which can offer a view into the students’ worlds with 
authentic passages from students’ own utterances while it addresses the life-world 
and lived experience: how students react, what they think and how science 
contributes to their life. My choice of method is in accordance with my 
commitment as a teacher, which departs from a dialogical conception that 
considers students as equal and equalitarian people whom I respect and whose 
ideas I want to understand better. I have my books and curricula, but ever since 
my first encounter with students at the very beginning of my teaching career I 
have had the conviction that the students must participate. They interact with my 
lesson and me; or, from my perspective, I am participating in the dialogue 
established between them and me. Entering in the classroom, even with 
predetermined plans, I rarely know what it will turn out to be. I know what I plan 
to do, but what really happens eventually depends on many things, such as the 
students’ reactions and feelings on that day. Students have a say in the course of 
the lesson, and rarely would I try to introduce any curricula in a way that they do 
not accept and in which they do not participate.  
 
Interviews 
The interviews were conducted at the end of the 9th grade, after students’ three 
years of studies at the upper grade of the comprehensive school (lower secondary 
school). Some additional interviews were conducted when the students were 
leaving their secondary school three years later. For reasons of anonymity, the 
exact dates are not given. The names of the students are also pseudonyms.  
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Working as a teacher has delayed the analysis of the data, but as schools have 
changed and the fact that in my present school there is no science class, the data 
provide for me in this phase of analysis and reporting an interesting contrast and 
testimony about this science class, which both contrasts and has common traits 
with my actual classes. Twenty students from among 27 students were 
interviewed. In practice, I wanted to conduct merely a few interviews, but I did 
not want to have to make a choice, so I proposed the interviews for everyone 
voluntary. It turned out that many students were interested, and those came who 
could easily arrange to come. The atmosphere in the interview situations was 
pleasant and comfortable. Some of the interviews were conducted during a boat 
cruise to Stockholm, which the students had organized by themselves. It was the 
final class excursion, with a great number of expectations and dreams coming true. 
The interviews were semi-structured and very open. The aim was to give students 
the opportunity to speak as openly and as freely as possible and to encourage them 
to speak. The questions were not identical for everybody. They altered as the 
conversation progressed. Some clues developed further, and the structure of the 
contents varied according to the interviewee. The time of the interviews was 
scheduled to be 20 minutes, but some of the interviews were much longer, the 
longest being more than an hour. All the interviews were delightful and positive, 
and the students were enthusiastic and sincere. Some students only briefly 
answered the questions asked, yet they did so thoughtfully and full of content. 
Most of the interviews gave the impression that the students sincerely enjoyed the 
opportunity to be able to speak freely about their lives. In the interviews, I 
followed the attitude of narrative research expressed by Chase (2005), who 
suggests that the stories that people tell constitute the empirical material that 
interviewers need if they aim to understand how people create meanings out of 
the events of their lives. Chase considers this as a conceptual shift away from the 
idea that interviewees have answers to researchers’ questions toward the idea that 
interviewers are actors and narrators with stories to tell and voices of their own. 
During such interviews, the researcher tries to “invite stories” to be able to gather 
detailed accounts rather than brief answers or general statements.  
Any narrative is important, as it gives insight into what is possible and 
intelligible within a specific context. The attitude of active listening is extended 
to the interpretative process, where the researcher, rather than tracing distinct 
themes across interviews, first endeavours to listen to each individual voice 
(Chase, 2005). However, my focus is not on individuals, although they form the 
class; rather the focus is on patterns, which are discernible in the language and 
which depicted the discourses in general.  
As the degree of the researcher’s participation may vary from authoritative to 
supporting and interactive, the story of the researcher may become visible (Chase, 
2005). For me, I made comments, and often the interview developed into a 
dialogue, where I asked clarification in the way that my interventions were 
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conducting the pace of the interview and facilitated the dialogue. Riessman (2008) 
asserts that an interview with a good atmosphere leads to a better conversation 
than precise wordings of the questions: “the specific wording of a question is less 
important than the interviewer’s emotional attentiveness and engagement and the 
amount of reciprocity in the conversation” (p. 24). My interviews bear a 
resemblance to elicitation interviews, as described by Petitmengin (2006), in 
creating a relaxed, attentive and focused atmosphere, where the students had the 
opportunity both to reflect on their lives and express their thoughts.  
 
Question schema in interviews 
When I planned the interview questions, I wrote questions about things that 
preoccupied me and that I wanted to know. The questions, however, changed to 
some extent in the dialogue with the students (see Chase, 2005; Riessman, 2008).  
One of the introductory questions was why students chose the science class. 
The inherent presupposition, based on the goal and purpose of science classes, 
was that it was the desire to learn science. Hodson (1988) puts forth three aspects 
of learning science: learning content, learning about science and doing science. 
Our goal in offering science classes was to give access to science, with all these 
aspects. In my classroom, all these aspects are present, but from the student point 
of view their weight varies depending on the student.  
The second focus of my interest was on learning methods. Science class offers 
possibilities to use participative methods. What is the importance of being able to 
participate and do science oneself? Do the use of Internet, site visits, the students’ 
own presentations or participating in projects contribute to learning and 
engagement? Is there a need for a model to perform a task before doing it? Does 
the teacher provide a model; is it the teacher who first explains and takes the lead? 
Is the textbook a model and authority? This schema came from the first approach 
to my research, when I tested different learning approaches and wanted to have 
feedback about them. What contributes to engagement? In science education 
literature, the benefits and disadvantages of the discovery learning paradigm have 
been intensely discussed and compared with the receptive learning paradigm (e.g. 
Gil-Perez & Carrascosa, 1994; Burbules, 2000). Latour (1987) gives a nice 
illustrative metaphor of a two-faced Janus, “Science in the Making” on the right 
side and “Ready Made Science” on the left side, elaborating what possibilities 
both of these entail (p. 4). Do students need a model, a teacher or a peer? This 
question preoccupied me, because following a model contrasts with the prevailing 
constructivist views although in practice it is largely observable.  
Thirdly, what is the importance of classmates to learning, considering attitudes, 
cooperation or being as a model? What is the significance of classmates?  
Finally, motivation and students’ goals emerged and appeared to be central in 
the interviews. Simply asking what motivates the student led to highly inspiring 
answers, and as it turned out to be a question which offered unexpected and rich 
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answers, it became one of the key questions and finally, after transcription, the 
central theme. Interest was repeatedly referred to, though not explicitly. Finally, 
it became clear that interest is what makes a student act.  
 
Some interview questions: 
Would you like to tell a bit about yourself, what kind of a person you are, what 
your hobbies are? 
Why did you choose a science-oriented class? 
What do your schoolmates mean to your learning? 
How do you learn best? 
How often do you do your homework, and how do you prepare yourself for 
exams? 
What do grades mean to you? 
What kind of influence do your parents have on your studies? 
What do you expect of the teacher? 
What motivates you? 
What does success mean to you? 
What is the meaning of social skills? 
We have used different learning methods (such as reading, lab work, 
excursions, projects, computers etc.); what are positive and negative aspects of 
each? 
Transcription and analysis 
I transcribed, verbatim, all the interviews, first in Finnish and then translated 
most of them to English. Then I chose six interviews and made first-person 
narrative stories in English. One criterion for the selection was how rich and 
expressive the respective interviews were. I also wanted to choose accounts with 
varied perspectives. I chose interviews which provided me with the richest 
material and which also offered different viewpoints, following Polkinghorne 
(1983), who suggests that “the most promising examples are seized upon, those 
that exhibit essential structures with a maximum of evidential clarity,… since it is 
by examining the examples that the essential structures can be intuited”. 
The next phase was using content analysis to find patterns in the students’ 
discourses. Having settled on a number of discourses, I analysed more closely how 
these discourses were discernible in individual students’ language. I chose four 
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accounts to be presented in their entirety, especially in regard to their influential 
function in the classroom. These four narratives serve as examples of influential 
discourses as well as for the refinement of the analysis of the discourses. I 
analysed interest development, identity formation and self-regulation withinthese 
discourses. Finally, I searched for themes which serve as guide lines through the 
data and which explain more broadly and precisely my findings in a way that I 
could visualize them in a model. 
When I decided to represent excerpts from all the interviews, it was because 
otherwise I would have left out some very interesting interviews. I could have 
chosen a smaller number of interviews but found it difficult to choose only a few, 
because the students were eager to participate. I could also have chosen less than 
six interviews to create narratives, but I thought that then some essential 
information would have been omitted in my search for essential features. 
However, in the final report I enclose only four of these narratives.  
The writing of narratives can be used as an option for reporting (Chase, 2005). 
Narratives offer whole pictures, not merely selected passages. In this way, they 
offer an opportunity for the reader to get a deeper understanding. My narratives 
are crystallized and condensed transformations in accordance with Roth’s 
procedure of changing a dialogue to a monologue. They are constituents, or 
building blocks, deriving from students’ experience of their lives through the lens 
of language, which reflects different interpretive repertoires. I used the narratives 
as a part of my report. Having first made first-person narratives, I then presented 
excerpts of them in a dialogical form with my own analysis.  
There are differences in students’ verbal accounts. Additionally, there was a 
slight natural selection of interviews, because those who are voluntary and able to 
find time for an interview are probably students who are willing to participate in 
all respects. Thus, those who are prominent in their roles, active and engaged, 
possibly influencing the spirit of the class, were more influential in their overall 
communication and discourse. If a person is shy and does not like to express 
herself verbally, it is possible that her contribution was already neglected in the 
first phase of rushing to the interview.  Being shy is not likely to contribute to the 
influential discourses either... Yet, I judge that the reasons for not coming were 
mostly practical.  
My aim is to depict “what is possible and intelligible” in a certain context. The 
interview situation defines the limits of contents disclosed in an interview. The 
questions were not identical for all. They followed a certain schema which 
evolved during the course of the interview period, so that in the first interviews I 
did not have all the questions. In the interview situations, some questions emerged, 
which then appeared to be important and central to the students’ experiences. 
When I created the collection of patterns in excerpts, I chose those which brought 
a new aspect to the theme; or, if they repeated the general pattern, it was itself also 
worth expressing, even if it could seem to be repetitive. Different students’ views 
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complement each other, but also confirm each other. As Polkinghorne (1983) says, 
the essence is what remains identical in all possible variations of what is being 
investigated (p. 43).  
3.1.5 Practitioner and reflective thinking 
Here, I reflect on my own position in the dialogue and in this research. Having 
been a teacher for a long time gives additional perspective, knowledge and insight. 
Seeing the practical situations over and over again, I may know better than a pure 
theoretician how students react. This reinforces my interpretation of the students’ 
discourse. At the same time, I have become acquainted with different streams of 
research, which in themselves have been contributing to the formation of 
curricula. The passage from research to curricula embodies an interpretation. 
From curricula to school practices encompasses still another interpretation. From 
my point of view, with this research I want to surpass the stage and interpretation 
of curricula and consider the research literature as my first interpretation, or with 
my own eyes with a necessary width to get an overall picture. Communication 
from the schools, especially from the student perspective, to researchers exists 
(e.g. Rudduck, Roth), but among all studies, those at the grass roots level in reality 
tend to be marginal. My endeavour is to articulate what happens at the grass roots 
level, which I as a teacher want to share. What is possible and applicable for me 
and within my classes may be extended to a larger context.  
To be able to intuit in education implies knowledge and experience within it. I 
refer here to Dewey’s notion of reflection. From Dewey’s extensive, world 
embracing work, Carol Rodgers (2002) identified criteria to characterize 
reflection. For Dewey, “reflection is a meaning making process that moves a 
learner from one experience to the next with a deeper understanding about 
connections with other experiences and ideas”. When reflection is “systematic, 
rigorous and disciplined”, it is comparable to scientific inquiry. Furthermore, 
“reflection needs to happen in community, in interaction with others”, and it 
“requires attitudes that value the personal and intellectual growth of one’s self and 
of others”. (Rogers, 2002). In my analysis, reflection, in a Dewyan sense, gives 
perspectives, and tacit, accumulated experience may serve as a tool of intuition, 
seeing and Anschauung, as referred to by phenomenologists (Rogers, 2002).  
Dewey (1934) conceives that an experience involves interaction with another 
person, object or idea and that reflection makes sense about the elements of this 
experience (p. 43). The difference between the novice and expert is in the amount 
of wisdom gathered through experience. Dewey (1933) writes about how for an 
expert it is possible to see the necessary elements: “Being able to select and apply 
just what is needed, one moves from an impressionistic sense of things to an 
articulated idea” (as cited in Rogers, 2002). Polanyi (1998) introduced the term 
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tacit knowledge. Polanyi and Prosch (1975) claim that the researcher is involved 
rather than detached in the acquisition of knowledge: 
Science is not thus the simon pure crystal-clear fount of all reliable knowledge 
and coherence, as it has for so long been presumed to be. Its method is not that 
of detachment but rather of involvement. It rests, no less than other ways of 
achieving meaning, upon various commitments, which we personally share.”  
Polanyi & Prosch, 1975, p.63). 
Tacit knowledge is a central element in the transfer of knowledge in 
communities of practice (see Brown et al., 1989, Lave & Wenger, 1991). 
Interestingly, reflection is visible both in the phronesis of Aristotle and Ricœur 
and in the cognitive element of Piaget’s thought, as well as with Vygotsky and 
Panksepp.  
Vygotsky emphasizes the role of zone of proximal development, where 
learning is possible aided by an adult or more knowledgeable peer. Panksepp 
provides hierarchical structures based on the the development of the brain.   Here, 
experience and knowledge is referred to as part of method, but the same pattern 
repeats itself in learning in general. Reflection is a supreme process, unique to 
human beings, thus making human beings capable of higher intellectual functions. 
Reflection provided by second-person advice is present in Ricœur’s discourse 
about advice, which derives from the wisdom of an educated man. Vygotsky 
claims that in the zone of proximal development, it is possible to learn with 
guidance from others.  
I use passages of students’ authentic speech, which constitute narratives, as 
they provide whole pictures of them. Narratives offer direct access to the 
experience, as they express the intrinsic, complete and self-luminating features of 
an experience. In the words of Zahavi: “experiential states are characterized by a 
certain self-luminosity, they are self-intimating and self-presenting. Thus the first 
personal givenness of experience should not be taken as the result of higher-order 
representation, reflection or internal monitoring or introspection” (Zahavi, 2006, 
p. 189). The tool, students’ language with their available discourse resources, 
displays their world. The complementary tool is my involvement as a teacher, 
which is interwoven in learning, in the interview and in analysis. 
 Narratives are created from students’ words. I selected four interviews, which 
I present in their entirety, but to offer a presentation of the interpretive repertoires 
of the whole class, I used all the interviews. Later, as I want to analyse overall and 
influential patterns, I make use of individualized narratives and focus on four 
accounts which I found particularly influential in the creation of interest in the 
whole class. 
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3.2 Interest Discourse in Students’ Speech 
 In my study, I enter the students’ realm, endeavouring to provide discourses 
and interpretive repertoires which contribute to interest generation in learning 
physics and chemistry. Roth and Hsu (2010) claim that from each interview, a 
researcher may learn not only from one person but the culture as a whole. 
Both general and particular therefore are equally concrete. The particular 
realizes the possibilities embodied in the general. And this is also the way in 
which we can understand the individual member of a culture, who concretizes 
the possibilities that exist in the culture as a whole so that the general exists in 
the possibilities that individuals realize.  (Roth & Hsu, 2010, p. 44). 
Presenting discourses with excerpts of students’ words, I examine how interest 
and motivation in studying physics and chemistry is visible. To enter the territory 
of student discourse, I provide an excerpt of an account, as with Lars in the 
following.   To my question what it means, if somebody mumbles and says: “this 
is not nice”, Lars gives an explanation, what it could possibly mean. In every 
single thing it is possible to find something interesting.  
If he says that this is not nice, it will not yet mean anything. If he says that this 
is not fun, but still does, he has the character that he brings out his views. But if 
he refuses to do anything and sits only there, and will do nothing to the matter, 
if he says that this is not fun, he will not do anything at all, he won't touch this 
at all, it shows that he is not interested.  
But beyond that he is not interested, he does not even bother to find out that he 
could actually maybe at some point start to get interested that he could make the 
matter interesting for himself, find the new in the subject. In every matter, there 
is always something new. 
While focusing on four narratives, rather than representing only these four, the 
chosen narratives will represent all members belonging to this culture. For the 
reader, with this presentation of the whole class, it is then easier to judge to what 
extent these discourses resonate with the multi-voicedness of the class and how 
influential discourses shape the interest generation in the whole class. The 
background descriptive excerpts also allow the reader to judge to what extent the 
culture which they describe is bound to this class or may be extended to broader 
school cultures. However, the the excerpts from the whole class  offer description 
rather than counting how frequently a trait occurs.It could be characterized as 
scanning the whole class, as in medicine the whole body may be scanned to find 
something. It also parallels with information processing presented by Miles and 
Hubermann.   
Miles and Huberman make a list about information processing, characterizing 
it with verbs inspired by Tufte (1990). Here, I select only some of the long list: 
We scan, skim, pick over, inspect, dip into, flip through, browse, glance into, 
glean, then itemize, list, review; select edit, single out, choose, screen, filter, skip. 
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We highlight, focus, chunk, isolate, condense, reduce, abstract, summarize, 
synopsize, approximate. We distinguish, winnow wheat from chaff, then merge, 
harmonize, synthesize, integrate, blend, average. We group, cluster, aggregate, 
pair, categorize, classify, sort, then organize, outline, structure and finally refine 
and idealize (Miles & Hubermann, 1994, p. 248; Tufte, 1990, p. 50). Accordingly, 
following qualitative content analysis, I transcribed the accounts, read them over 
and over again, chunked meaning units, coded them and condensed them, 
selected, regrouped them, clustered and arranged them in categories and 
subcategories, searching for themes. All along, I preserved the inductive attitude, 
aiming to share the students’ world, bearing in mind that I am part of that world.  
In this first presentation of the students’ discourses on interest, I follow the 
example of Lucas and Roth (1997), where they searched for patterns using 
discourses chosen from literature enriched with their own data.  
Roth and Lucas, in addition to the discourses of Gilbert and Mulkay, which 
were empirist and contingent, used seven other labels: intuitive, rational, empirist, 
historical, representational, authoritative and cultural as repertoires emerging 
from data to support their ontological, epistemological and sociological claims. 
As I am searching for interpretive repertoires to count as interest in science 
studies, my repertoires are different. However, I might pick from that list 
repertoires intuitive, rational, perceptual, representational, authoritative and 
cultural as  these are related to students’ I feel, I think, I see, I communicate, 
someone tells me, I follow others’ example in the classroom. Intuitive for Roth 
and Lucas, invokes the student’s own perception, thinking and doing. Later, in 
building patterns, I return to these. 
To refine my discourses, I make a comparison to the discourses of Roth and 
Lucas. The first one I call “subjective me”, as I see things from my point of view 
departing from my personal subjective views (or autonomous me); the second I 
term as “I use my brain and my whole body and I am able to do things with my 
body” (capable me); the third I label as “I gain experience by observing things and 
doing my experiments, I participate and do, I explore” (exploring, searching, 
acting); the fourth is phrased “I learn by following someone else’s model” 
(modelling, learning) and the fifth, “I trust in the authority of someone else”.  
In this chapter, I will present excerpts of students’ speech articulating different 
discourses. In this presentation, I skip over the discourses which appear to become 
influential discourses, to be analysed after I have presented the four individualized 
narratives. Discourses are used as elements for explaining students’ experienced 
interest in learning physics and chemistry, comprising a guiding star idea, a 
magical phrase or a pertinent expression, which emerges when a person is to 
reflect on how to formulate her way of expressing her decisions and her life. 
Following Roth and Hsu (2010), I base my study on the assumption that beliefs, 
ontologies and epistemologies are discursive achievements. 
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From a discursive perspective, the sample universe is discourse rather than the 
talk of the individual. Because people talk in ways that makes sense to others 
generally, what they say and how they say it is inherently a feature of shared 
discourse rather than something (highly) idiosyncratic and subjective. The 
generality of research therefore is not derived from the number of individuals 
but the richness of discourse. (Roth & Hsu, 2010, p. 44).  
If I were to make a guess about the origins of the discourses, some of them 
originate from parents who have influenced their children; some originate from 
the spirit of primary school; some from inherent discourses found for the 
justification of science education; some from the presentation of the science class 
option and some from the teacher. If a person keeps repeating that she does this 
for the future, it is highly likely that she has heard this from other people, 
presumably from parents. If she refers to enjoyment and fun, I have the idea that 
this kind of statement surges up from the same origin as the notion that playing is 
fun. Children play. Nobody needs to say that playing is fun. I draw on the views 
of Ricœur, Merleau-Ponty, Atkins and Panksepp to assign these to one’s bodily 
perspective. Since many people, different cultures, literature and experiences 
influence every person, the origin of discourses is highly manifold. Some of the 
discourses can be traced back to curricula reflecting values that are vignettes or 
icons of constructivism, or social constructivism. Constructivist and social 
constructivist ideas are built-in to our curricula, and I have tried to adopt some of 
them in my teaching, such as I have understood them. Some discourses reflect 
very classical notions of school attendance, which may be traced back to parents 
and their parents for decades back as well as teachers, their classrooms, and their 
own classrooms years back. Discourses also date back to books, television 
programmes, all the influence received from media and the ideals living in them. 
Equally, they date back to literature and ideas the teacher has read and experienced 
during her life and then expresses in her speech. Some discourses may be 
especially rooted in Finnish culture. 
To arrive at these interpretive repertoires, I had to combine some of the 
categories recurrent in students’ language and reflect more generally on the 
meanings which reside in the patterns and find the points of convergence, how 
different discourses could be understood under the same label, for example, how 
to situate the future, which was so predominant in the discourses. Feedback and 
grades, as they offer a means to experience ability, could be grouped together, but 
they also could be considered as elements to contribute to the zeal and zest of 
learning.  
Coffey and Atkinson (1996) describe how categories and finer structures can 
be nested or embedded within one another and how they can overlap and intersect. 
Patterns, themes and regularities as well as contrasts, paradoxes and irregularities 
should be looked for when moving from categories to interpretation (Coffey & 
Atkinson, 1996, p. 47). In this presentation of the stories of the whole class, I 
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proceed from the idea of discourse being comparable to magical words or phrases 
which repeat themselves, and I gather these magical words, these discourses, 
under subtitles, still giving the excerpt, where I captured this meaning, this code 
in a preliminary pattern.  
The meanings of the codes are developed further by merging together and 
structuring the discourse from the appearance and form while reaching me, all in 
concordance with the idea that discourses are ways of repeating and expanding 
the ways in which the culture of a certain community is expressed. As I am a part 
of this culture, although being a teacher having interpreted the various expressions 
repeatedly, I use my judgment in regrouping the expressions and meanings to 
larger categories. The presentation of words from the entire class serves as an 
approximation to approach the essential discourses. These discourses are first 
burgeoning and preliminary, but as I seek the links and correspondences, present 
the case studies in their totality, advance in reflection and develop interpretation, 
they will become more precise, and I will be able to trace themes and overall 
patterns. 
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4 Results  
 
 
 
4.1 Storied Experience  
In this chapter, I construct a narrative picture of the whole class. With 
discourses, I have the possibility to present the multiplicity and specificity which 
exist in the classrooms. This multiplicity takes into account individuality, and it 
entails the impossibility of considering only some, for example, the most frequent 
experiences. As every student and her individual perspective is valuable, I may 
pick up a student and her perspective because it counts as it does in the classroom. 
In the classroom, even if there is only one student claiming a certain disposition, 
the teacher may express that they (the class) think or say this. This is justified, 
because every student is supposed to be encountered, and to encounter the whole 
class; every part of it should be encountered or be accepted by the class, which 
involves being accepted by all its participants. Thus, for the teacher encountering 
all the students, even differing views are significant. This kind of approach is not 
quantitative, nor does it count averages or frequencies.  
The data of the entire class serve as a support to the formulations deriving from 
individual accounts when I analyse the patterns of the discourses further.  
In this chapter, I could use the metaphor of actors making the story together. 
Even though my focus is not on individuals but on discourses in the class, I 
compose my story, sharpening the focus turn by turn, on different actors within 
different discourses. This story is emergent as it unfolds gradually. In this chapter, 
the speakersconstruct the scene and the context. The discourses cannot be 
postulated a priori; rather they emerge as a joint venture between different actors’ 
speech and me, who arranged and organized it. “Allowing for the interactional 
contingency of different patterns” (cf. Georgakopolou, 2007) guides my narrative. 
The story thus created illustrates the context, and, with its multiple voices, it 
depicts the entire class.  
Different authors (e.g. Georgakopolou, 2007, Petitmengin, 2006, 2007) 
emphasize that in a research interview, the interviewer has the role of eliciting the 
story. Narratives as Labov (1972) structures them tend to fit a well-structured 
model with a beginning, a middle and an end. The story moves from the reported 
events and complications through significant events to evaluation and resolution. 
However, narratives told outside research interviews are seen as differing from 
this pattern (e.g. Bamberg, 2004; Goodwin, 1990).  
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My narratives do not follow the Labovian model. They are emergent and 
created as a joint venture in the interview situation. The contents of the story 
derive from the structure of different discourses. 
From another point of view, the whole presentation of the study could be 
conceived as a story. In the whole context of the study, the chapter with the whole 
class introduces the figures. The subsequent chapters display the main characters 
and their experiences, those who are influential in constructing the experience of 
the whole class. Thereafter, in the entire storyline, my analysis and conclusions 
constitute the evaluation and resolution phase of the story. These could be 
compared with Ricœur’s notion of different phases of mimesis. Nevertheless, 
many of the accounts contain mini-stories, such as Nina’s account of her 
developing interest in studying mathematics or Claudia’s efforts to combine the 
totality of things or Atte’s story about learning the multiplication table.  
This chapter also gives voice to those who are not the key informants. I call 
key informants those students who are especially influential in the construction of 
living and invasive discourses. As Coffey and Atkinson (1996) suggest, there are 
dominant voices and more silent voices, and it is good not to forget the quiet 
voices (Coffey & Atkinson, 1996, pp. 78–79).  
With my aim to give space to students’ voices and while using their authentic 
speech, my task is to select those passages which express the tone and timbre of 
their speech content. I endeavour to do it without presuppositions. This speech has 
been shared with the researcher-teacher, me, and then, I share it further. The 
discursive psychological stance claims that “instead of taking interests and 
motivations as entities in people’s mind, they can be thought of as discursive 
resources mobilized and managed for social actions and accountability” (Roth & 
Hsu, 2010). Even if 15-year-old students’ discourse about their ideas and beliefs 
rather reflect what counts as ideas and beliefs in that community, it comprises 
their articulated choice and presentation of what matters to them. Ideas may 
originate from different sources of influence during the course of their lives, but 
they constitute their choices and the discourse which emerges in their community.  
When I consider the information which I receive from students in the 
classroom, in general, students rarely voluntarily express what they think or what 
their position is. If I ask this in the interview setting and get an answer, I consider 
it a valuable piece of information. This language describes the students’ positions. 
It may be a “selfie”, a picture they want to give of themselves, but I act 
accordingly: I take it as a construction of a student about herself. She takes those 
discourses at her disposal, which she selects from and conveys them further. When 
I want to capture students’ experiences, it is an attempt to come as near as possible 
to their experience, which includes all the influences and all the actions and 
representation they are willing and capable to transfer. My special aim is to 
identify their responses to school situations. In the classroom context, there are 
too many students to give descriptions of their experiences. Rarely and only do 
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the most courageous convey this kind of information. Thus, it is exceptional for 
me, and I appreciate the multiple aspects it contains. At this age, students’ 
communication is often limited, lacking words and even content expressed in 
words. In this regard, I am happy about and grateful for the richness of the 
students’ discourse. This composed picture constitutes a link in a chain of cultural 
transmission. I am aware of cultural influence and the contributions of the school, 
the peers and the teachers, but analysing further the individual origins is not my 
focus; rather, I aim to represent the contents of their language. Later, I return to 
the dialectic between cultural influence and individual structure in analysing the 
students’ interest pyramid.  
In this chapter, I chose to represent the discourses expressing the following 
aspects: Keep going, Science class environment, Practical work, Learning 
arrangements, Future and success in life, Being together, Creativity and sparkling 
zest and zeal. 
Later, I will analyse more closely the influential patterns, recurring themes and 
abstracted regularities. Additionally, I will bind the patterns together to form an 
axis of progression depicting the students’ development at school.  
 
4.2 Discourses in the Whole Class 
4.2.1 Keep going and persevering 
I begin with students’ discourse that was discernible from the very beginning. 
Students’ talk frequently turns to grades, homework and trying to keep going in 
the pace of activities. It is a cycle which moves students forward in their everyday 
experience of school.  
 
Grades inform, reward and give feedback  
Grades are a student’s yardstick. They orient and inform as well as reward. 
Students compare their grades, they appreciate them and they know that parents 
value good grades.  
In Finnish schools, there are no major examinations at the end of the year, 
except the matriculation examination after 12 years of schooling. In physics and 
chemistry, there are usually two examinations in a semester and in mathematics 
very commonly three. As there are two semesters, there are typically four 
examinations or tests in a year in physics and chemistry and six in mathematics. 
There may be smaller tests as well. 
 In the students’ responses, examinations and tests, their grading and final 
grades seem to provide useful feedback about the quality of their work. Equally, 
for some, they serve as a reward for their work. 
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The grades act as a language of communication between the students, their 
parents and the contents of physics. They are like a diary reporting the quality of 
work, and they revive positive feelings. They serve also as a means for parents to 
know about the students’ progress, as the parents do not see the student at school; 
they see only the grades. Moreover, students do not always see how they have 
succeeded in their quest for knowledge if they are not evaluated. The tests serve 
as goals and sub-goals offering students rhythm and pace, which encourage them 
to try harder. Grades serve equally as an instrument of exchange, as some parents 
may even pay for good grades.  
Here I begin with Nina’s excerpt. She is happy with her mother’s decision not 
to pay for good grades, because to Nina, she is working for her future life, not to 
make her mother happy. Nina believes that she is independent of parental 
influence and that the future is left wide open for her. She has always wanted to 
become an engineer. 
 I have never been paid of the grades. Nothing such that when you get ten, 
parents pay twenty euro, nothing like this. My mother thinks that I have to 
study for myself, not for her.  
Nina judges that it is good that her mother is of this opinion. She agrees that 
she studies for herself, not for her mother.  
When I repeat the question asking wouldn’t it be nice to receive 20 € for ten 
(equivalent A-grade), she agrees but says that, in her view, it is better if she is 
studying for herself. 
Her parents are happy about Nina’s good marks and success, and she feels that 
they are encouraging. 
 Good, yes, you got a good mark that it is nice to watch it. My mother says that 
she writes her name willingly on the paper. 
 However, for example, Milla openly admits that her success makes her parents 
happy, and she shows off with good grades, which she has earned through hard 
work. Doing homework for two hours a day is much more than many students’ 
half an hour.  
The science class not been too difficult, but it has made me work abundantly. 
Grades have great importance for me. I, personally, would like to get really 
good grades although I know that my mathematics is not so strong that I could 
get good grades. 
Grades motivate me and I would like to obtain a certificate of good grades to be 
able to show off. My parents are happy when I get a good certificate and they 
express it by praising me. They never blame me, because they see the amount 
of effort in my homework. I do homework a couple of hours every day, but 
during past months less, because there has not been so much homework. 
For examinations, I try to read in pieces during the whole week maybe half an 
hour - one hour each day. Otherwise, if I read only one day, I do not really 
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learn. I learn mainly by doing homework and would not learn mathematics if I 
did not do homework. Continual regular working is necessary because to learn 
new things, the basic knowledge is needed. Tests help because they serve as a 
repetition. Own presentations are good for learning.  
Grades give rise to emotions. Marc describes how he may feel discouraged or, 
in the case of success, pleasantly surprised. Very often, grades awaken him to the 
reality that he has not worked hard enough.  
The grades help me, because with good certificates I can get more easily 
everywhere. The grades are not valuable for the person himself; they surely 
have no other purpose than to show that the person is good at these things. 
When one strives forward, papers will be needed.  
The grade affects working in many ways. Sometimes it can discourage if you 
do poorly even though you have tried. Sometimes you can be pleasantly 
surprised when you have waited to get a worse score. Sometimes it can be an 
awakening to see that you did so poorly. Do I not know these, now there is 
something, of course, wrong, do I not listen to enough? It is then an awakening. 
(Marc). 
Grades are a way of guidance in teaching. They direct and encourage students 
to further studying. Even though grades address one individual in relation to her 
individual work and progress, some students compare their grades with others. 
Toni talks about the fairness of grades and the possible pressure which grades 
engender. 
Pressure should not be taken in vain. School success turns down, if too much 
pressure is taken. Of course, the grades are important at least in that you can 
access to further studies. The good marks can motivate you to try more.  
I personally do not compete with others. Getting good marks is not the most 
important matter of the life. If I do not get the best grade, I won’t be very sad 
unless others get better unfairly. There must be this principle of the fairness. In 
final grades if your own level is the same as the level of someone else, then of 
course you have to have the same grade and your own level is indicated in the 
tests. (Toni).  
 Here, Toni is referring to fairness, which I understand to mean that he has a 
certain idea in his mind about his level of knowledge and performance and that if 
he thinks that the teacher has not valued and given points on his paper with the 
same criteria as on someone else’s paper, it is not right. The same may occur in 
the evaluation of activity during the lessons. Someone might be shy and not 
interacting during lessons, even if he is knowledgeable in the matter. Toni has 
been very successful in several subjects such as history, biology and physics, 
among others.  
Jani thinks that since the test grades are connected to the certificate grades, it 
is comfortable if the grades are good. He isn’t annoyed if they accurately reflect 
his actual level of studying, and if they do not, it would be annoying in his view, 
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because it would be unfair. “You cannot begin to worry if you yourself have done 
poorly”.  
I asked whether he has done poorly. He has a feeling that he must do better 
next time, and he responded that such a feeling that he has done poorly has not yet 
come, but still grades make work better.   
The grades make me work more. They provide feedback. They also facilitate 
access to further studies.  
For Janne, who equally has been receiving excellent grades, the grades matter. 
They facilitate access to further studies and summer jobs. A bad grade makes him 
disappointed, but he estimates that he still manages disappointment better than 
some others. Elias sees in the results, for example, that he makes careless mistakes 
in mathematics, which he should weed out. Grades also make access to upper 
secondary school possible. It is also more comfortable to get a nine than a seven, 
and parents like good grades.  
For Mari and Kim, grades are very important, because they tell what you know 
and how well you have studied. If Mari sees a bad mark on a certificate, she tries 
harder.  
I know that if I get a seven, I have been lazy, and I will try more. Grades let 
me know how I have studied.  If I get a nine, on the contrary, I know in the 
contrary that I have succeeded. The grades make me try more. Yet, getting a 
good grade does not necessarily mean that I do not try any longer. It will make 
me learn more. (Kim). 
Actually, seven is a grade considered in a normal class to be average, but 
science class students seem to consider it to be a bad result. Lars gives his own 
proposal about evaluation. He would prefer verbal evaluation and consideration 
of his skills, effort and social participation more extensively.  
After all, grades tell what you know in principle. They have quite big 
importance, when you search for work and go to different schools the rest of 
your life, because particularly this final certificate you must show in quite many 
places.   It has an effect. If I see that there is a bad mark in the certificate, of 
course I will be trying more in that subject that it would become good.  (Mari). 
 Olivia checks carefully what kind of mistakes she has made and 
views learning from her mistakes as being more valuable than receiving a good 
mark without learning.  
I go through the paper, check what went wrong, and learn in that way. When I 
receive a mark on tests, it tells me exactly how I have internalized the area. The 
most important is to learn, not the grades. Surely, I think about learning first.  
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Peter’s dialogue about grades is manifold, yet he judges that they do not 
influence him. In primary school, his grades were better, but then they became 
divided between good and bad depending on the subjects.  
Grades used to have a great influence, indeed. Particularly in primary school his 
grades were fairly good, better than now his average of the certificate. 
Thereafter, there was a split into good subjects, the grades of which improved 
and to bad subjects, the grades of which fell. The significance of the grades to 
his learning is quite small. If he gets a really bad mark, he may think that he 
will read more to the following test. However, this does not frequently happen. 
In contrast, having a good grade, does not affect in any way. 
In response to my question whether receiving a good grade gives him a bit of 
an arrogant attitude where he feels he does not even need to study, he states that 
certainly not for him, who does not study much in any case. All in all, he states 
that grades do not influence his learning, unless if he gets a really bad grade, then 
he will study more. He boasts that he does not study anyway. Nevertheless, Peter 
succeeded well in physics and had an innate interest in physics.  
 Perseverance  
The interestingness of the school subjects varies from the view of Nina, who 
finds that most things at school are exceedingly interesting, to that of Janne, who 
feels that few topics are so interesting that he would study them just for fun. Janne 
learns them because they are useful and necessary for his goals in life, and he 
admits that he has to tap into his willpower. For Elias, new things are interesting, 
because old things are already known. Lars contends that it is possible to find 
something interesting in every matter. He fosters an open attitude to the world. 
Everything can be learnt if one is interested. For Marc, there are elements of joy 
and happiness if one is interested. Understanding the world and its structures 
offers challenges, and these lead him to explore and learn more. Studying can be 
natural and enjoyable when it suits the person, and thus it is conductive to interest. 
Things that you are interested in are much easier to learn.  
For me, personally the motivation comes most probably because I have decided 
to become a civil engineer. I want to get to my goal as well as possible and 
because I am reasonably competition desirous of my character, I have always 
had an ambition to be as good as possible, the best. This means that I should 
have good grades.  It motivates me to try and to do as much as possible. (Nina). 
Most of our subjects are quite awfully interesting rightly and their contents are 
truly interesting. It is inspiring to know more about those subjects that you 
know, not only that the mother tongue exists for example, but how to use it, and 
you know the correct way to write in your first language. It is important that 
one is internally self-motivated, nothing such that something is important only 
because you may have a reward. You don't study however, for anyone else, 
neither for teachers nor for parents. (Nina). 
Sometimes if there is an interesting task, you have a cheery feeling that you can 
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cope with making them. Sometimes you might feel that you could do even more 
of them. (Janne). 
Accordingly, Janne says that he must have a strong will if he thinks that the 
subject is tedious; still, he’ll study it. He admits that he has to call up his 
willpower. 
Rarely there is any topic, which would be in such a way interesting, and I 
would have an energetic feeling that I would do it easily and even be interested 
in it. I do not usually have that kind of feeling. Not in these subjects, it must be 
some other subject, which is funnier. (Janne).  
Thus, there is perseverance and hard work, even if topics are viewed to be 
uninteresting, but interest promotes working.  
Later, I will address this theme extensively. 
4.2.2 Science class offering identification and a model 
Some students have been able to compose an identity which can be admired or 
serve as a model. It may be an identity of a good learner, a group leader or a 
creative person. The school, as it provides knowledge, provides the ingredients 
for identity construction and development as human beings. Since at this age there 
is pressure from influential peers toward a uniform identity, science class is a 
considered a safe environment where one can be genuinely oneself.  
Here, this discourse originates from the choice of science class. The reasons 
include interest in science or, more broadly, in nature, including the love of 
animals, as well as a desire to study in a class where there are like-minded 
students. Some students being friends in primary school decided to attend a 
science class together. Considering that there are these different groups, those 
interested in science, those interested in nature, those wanting to study peacefully 
and those coming with friends, it cannot be thought that for all, taking a science 
class indicates a deep intrinsic interest in scientific subjects or in physics and 
chemistry, in particular. However, once students have chosen the science class, 
belonging to the science class becomes an integral part of their identities, which 
then shapes their studying and motivation in a positive way. Later, I will analyse 
this identity of belonging to a community of the practice of science.  
Arto formulates in words what many students express. The main reasons for 
choosing science class are interest in the natural sciences and a good class 
environment with a good atmosphere.  
I chose the class mainly because especially biology and other natural sciences 
interest me. Also surely therefore that I was looking for an environment in 
which there were pupils of the same level.  I wanted to go to a little better 
environment so to say. (Arto). 
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In primary school, I succeeded well, my average of the certificate was around 
nine.  I am satisfied; this has been a better class during these three years than 
others. However, I myself do not know how those other classes have functioned 
but at least the class atmosphere is good. Here you are not bullied and one may 
study in peace, there are friends and common thoughts and that kind of things 
are available.  As we are able to study more seriously, then teachers also can 
teach something because the pupils follow.  Quite many teachers have said that 
we have been following better than others. (Arto).  
Mari, Peter, Olivia, Milla, Peter and Jani, among others, liked the natural 
sciences. Nina, Peter and Antti, for example, were passionate about science. Mari 
definitely wanted a peaceful class; she did not want to continue with the same 
“wild”, ill-behaving students. There was this same quest for a peaceful class 
environment with some others. They did not want to have troublemakers, 
disturbing students and instead searched for like-minded people or students who 
are interested in learning, are able to work and concentrate on learning. Some of 
them are students who had been able to concentrate in primary school, while 
others admitted that they could have been taken along with the troublemakers. 
Thus, the students made a deliberate choice of possible classmates at the same 
time they chose their subjects; either they chose their old classmates and friends 
and decided to choose this class together, or they definitely wanted a change.   
In primary school, I was quite interested in the natural sciences and I wanted to 
go to another school, not the usual one, where so many possibly difficult 
students from primary school went already.    I wanted perhaps to meet new 
people.  Our class in primary school was quite wild.   I have been interested in 
animals since quite small. I am satisfied with this class; I feel we have a good 
atmosphere. (Mari) 
“I came to this class, because I thought that here there are more like-minded 
people than in normal classes, those with whom one gets along well, mainly. I 
think that it was a good choice.  
How did my interest in physics begin?  Would it be in the 5th class? I do not 
now remember exactly. I began to read the old pictorials of a Science journal, 
which I found in a storeroom.  
 If I have asked some advice, classmates have helped me and there has been an 
advantage from it. Equally, I have helped some pupils. Otherwise, other pupils 
have not influenced my learning. (Peter). 
 
I thought that it is more peaceful to study, that there is not noise all the time that 
you are more able to learn. Even if in primary school there was not actually 
disturbing pupils, I knew that there would be in the upper level school.  It was a 
really good decision. I had some interest in natural science subjects, which I 
had been studying by myself.  In that way, I knew something and was quite 
good in them. (Antti).  
Some students came with friends, or they had elder siblings who had already 
been in science classes. In this way, others directly influenced their choice.  
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 One of the reasons why I came to the science class was that many classmates 
came here. My brother was also in the science class. This is better for learning. 
Yes, our class is a good studying environment.  
I am actually one of the wildest in the class. I was wild in the former class, but 
not one of the wildest. All students are not interested in school. Me, I am at 
least interested in it. (Marc) 
Olivia’s reason for choosing science class was her interest in environmental 
studies.  
In primary school, physics, chemistry, biology and geography were taught 
together as environment studies. I liked them really much. When I noticed that 
there is a science class, I chose it because I thought it was possible to go deeper 
and better to these subjects.  At the end of 6th class, we had physics and 
chemistry, little, not much. I thought that this could be suitable for me.   I had 
not thought horribly what it would be, but this lack of information has not at 
any rate hampered my interest. I have been quite satisfied.   
Otherwise, all these projects would neither have been made nor would we have 
perhaps deepened so much to everything. As we have had more lessons in 
science, it has been possible. This has been more versatile. For me, it seems that 
there have been better conditions to work in this class. It is surely, because 
everyone has applied to get here and in that way has the motivation to work. 
(Olivia).  
Eric highlights the quality of science class as a better class environment, even 
with its competition which is highly noticeable.  
This seemed to be the best alternative when you know what normal classes 
usually are. The group here has been peaceful, and perhaps more interested in 
learning. This is better in some matters, but not necessarily in all. It seems that 
there is more competition, and the spirit of class is less valued. In regular 
classes, there is less competition and the class spirit is better. As a whole, I 
would say that it was worthwhile to come to this class. The competition is not 
necessarily important for me, but I can see around me that for some people it is 
somewhat too important. It can be seen in everything, in working and tests and 
it somehow eats class spirit. (Eric). 
Is there competition among those who succeed the most? Me personally, I have 
remained outside of this. I do not know, because I think I have myself quite 
good grades, so I can neither settle in their position nor can I tell from that 
perspective.  The competition is noticeable anyway. (Eric) 
Some students emphasize how nice the people are in the class, and this is 
accentuated because these nice people appreciate and nurture everyone’s interest 
in science. A peaceful class environment is appreciated.  
Learning here is so thorough and then there are nice people. If I were in an 
ordinary class, we would have physics and chemistry once a week and now we 
have twice a week. It might have been perhaps more difficult for me to 
understand all the topics with fewer lessons.  (Laura).   
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I really liked animals as well as geography and biology. I wanted to do 
something with the animals. Yeah, this class has been really nice. Not too 
difficult, but in reality a lot of work has had to be done. All classmates are good 
in mathematics and physics and chemistry and in all subjects quite good.  
It seemed to be quite interesting. I was interested in science and did well. It 
would therefore be nicer to go to a special class. However, in primary school, 
we had almost no physics and chemistry at all, so I did not know what they are.  
I am quite satisfied. It has not deceived but it has not necessarily been as 
exciting as I had imagined. Good in science class is that we have a good class 
community. We have such a good spirit, no problem cases really. Such a class!  
(Jani) 
 
During three years you have got so used to the classmates and of course there 
are horribly good types in that group. The class is peaceful and somehow it has 
been quite a good learning environment. I have been satisfied. It has been a 
good class. (Nina).  
 
I came to the science class for the reason that I want to learn better because in 
a special class there are no horrible troublemakers who do not work and but 
disturb others.  I am quite satisfied. No one really disturbs others.  (Henri).  
There were friends who came from the same school, not all from the same 
class, but however knew each other. Antti was in another class and Marc and 
Lars were already familiar. They all shared the same interest, because they had 
been good students and interested in the natural sciences. I have been interested 
in natural sciences since small. It seemed like the best alternative.  (Paul).  
Science class has allowed Paul to study peacefully. It has not been like in other 
classes. It has helped his learning.  
I asked if he felt pressure that studying in science class would mean an 
obligation to succeed. For him, it seems to be the opposite. He feels free to be 
himself, even when he knows that others are better. He feels no pressure to 
compare himself with others. For him, only his own learning matters. This 
working environment is good. One is able to learn better and it will not bother him 
if others succeed more.  
 
Social pressure 
Lars takes up the question of social pressure.  
 Social pressure is strong, because at this age, hormonal activity is incredibly 
strong. It makes small things feel huge, insurmountable thresholds. Even a 
small stimulus, a slight pressure, or a small thought remains ringing in your 
head and you keep thinking of it.  It will be difficult to get over from such, 
unless you can be confident that you are able to be yourself. At school you 
should be able to be yourself. One should attempt to it (Lars).  
This is a topic, while being intimately entangled with the overall confusion of 
being a teenager, which is rarely approached even at the school level among 
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teachers. It is common knowledge that students are difficult both at school and at 
home, but amid all this confusion to reflect or to analyse what actually happens in 
depth is getting too close, too far into an intimate domain, even as a teacher in a 
normal interaction situation. I asked Lars further if he himself is able to know what 
his own self is and if he is able to control it. He affirmed that it is not at all clear.  
Your own self is never in the control. Nobody is able to say who his own self is. 
However, even if the identity were lost, one is still able to manage if there is 
certain natural conduct, which you follow. 
 Some dominating people are in the dominating position. They wilfully, 
intentionally, unintentionally or accidentally cause a pressure of disturbing 
others from the learning to something else.  
4.2.3 Learning environment 
In this section, I have clustered the students’ discourse about their preferences 
and interest in different learning arrangements, their expectations of the teacher 
and their views about practical work. This is the students’ encounter with the 
learning environment. 
 
My learning arrangements 
Learning is the major occupation of students at school and the precise activity 
that necessitates a student’s response and action. Students are at school to learn, 
and their task from one lesson to another is learning. On the other hand, there is a 
sense of passivity to accept life as it comes. If, in the face of life, a human being 
is passive in certain realities, is this true in learning? Here, I have gathered the 
viewpoints and perspectives of students regarding interest in learning. What kind 
of learning makes learning interesting?  
Learning occurs everywhere. Eric points out that learning occurs in everyday 
life. At home and in the media, there are external impacts and stimuli, which both 
inspire and influence. These experiences stay in one’s mind and make one learn. 
Antti and Peter mention science magazines and documentaries on television as 
sources for information and knowledge. Lars says that in some subjects, 
completing assignments is easy, because they address matters which already have 
been learnt in normal participation in societal life.  
In many subjects, students learn everywhere – not necessarily from school, but 
from normal life. There are external influences everywhere from which one is 
learning all the time. I learn from nature documents on television and from 
practical events. Information comes from everywhere in the environment. All 
the media is participating in the process. (Eric).  
I follow various science magazines. They usually cover interesting articles, 
which are reported in a way that they are easy to understand. Some of the 
magazines, I read in the library, some at home. I always read the whole 
magazine through, some articles many times, because I cannot understand them 
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at once. All the family members read them. There are also good documentaries 
on television. (Antti).  
In their accounts, most students focus on learning at school, and especially on 
learning in physics and chemistry. First, there is confidence that at school one 
learns useful things. This is not contested. Students have a complete reliance on 
teachers and the curricula. They come to school to learn, and the school offers 
understandable and useful information.  
I do not believe that one gets any unnecessary information at school. All that 
the pupils are given at school one can understand and all should be understood.  
Learning to recycle in geography is one example of a learning benefit I have 
had.  You could recycle, think first and not just throw some batteries or like that 
in rubbish. (Laura).  
Experiments or theory first? 
We usually have a double lesson of 90 minutes. Inquiry-based approaches 
recurrently propose beginning with inquiry and arriving at theory. This, however, 
in practice often turns to the opposite. First theory is introduced, with illustrations 
and demonstrations, which means seeing with one’s own eyes, and then one 
conducts one’s own experiments, which is often strictly guided. Many students 
prefer this order and would organize the lesson departing from the presentation of 
theory and advancing thereafter to practical experiments. Olivia and Jani, for 
example, defend this order.  
If there is a new topic, at least some theory should be first gone through to see 
where it is based. If it is possible, it could be illustrated in some way. (Olivia) 
During lessons, students learn first theory, and then apply the theory in practice. 
It is good if the teacher presents things.  
My preferred method would be that the students first look how it is presented in 
the book, and then do tasks or experiments. (Antti).  
 
Listening, understanding, reflecting and reading 
As basic components of learning, students emphasize listening, trying to 
understand, reflecting and reading. Listening seems to be passive, but it is far of 
it, because it demands concentration and also openness to be influenced. Openness 
requires attentiveness. Trying to understand involves still more activeness. During 
the lesson, the student tries to understand. Then later at home, she may revise, read 
and reflect. Many students mention understanding. Some students reflect on how 
to memorize things. Examinations and tests are occasions where understanding 
and memorization are checked. Many realize that in preparing for exams, the 
textbook is easy to understand and that reading is a very good way to acquire 
knowledge. Reading, however, necessitates concentration.  
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The chain of learning begins with evoking interest, and then the teacher 
presents the topic that most clearly and understandably provides her own 
perspective. Thereafter, the students do exercises or experiments. The homework 
is given and done regularly; very often it is not very demanding and checks only 
the main concepts. Lars proposes that homework should include fewer tasks but 
should be more demanding. This, however, would lead to difficulties for those 
who find the concepts too difficult. It would be impossible to do anything at all in 
that case.  
In the accounts, true learning is felt to occur while preparing for tests and while 
one is responsible for one’s own learning. Then everyone has to construct one’s 
own strategy for both understanding and memorizing. In this preparation for tests, 
many discover the benefit of reading the textbook. By that point, a lot of effort has 
already been put forth to make the content relevant, understandable and interesting 
during the lessons. Reading in this phase is experienced as a good way to learn. 
However, to begin with reading might be difficult, and the contents would not be 
at all comprehensible.  
In some subjects one learns by only listening. I try to listen as much as I 
remember, and to read and try to understand what things mean.  
Sometimes understanding can take quite a long time. If one leaves everything to 
the last minute, it is really difficult then to learn in one evening. The easiest 
way is that one listens and is all the time attentive during lessons. (Laura).  
 
If I hear something, I will learn something as 80% in languages. While in 
physics: reading, when I read a text with the thought, I will learn it right away. 
In mathematics, it takes a longer time. I have to read the text even twice. With 
me, it won’t help anything if I write the text down. It would be the same if I 
read the text directly.  For me, hearing and visual memory, in languages above 
all auditory memory is important. (Jani).  
I learn the best by reading. I read the matter once and think about it. I learn 
while reflecting over the meaning, not in a way repeating for example “the pike 
is a fish". The books are written so that they are quite easy to understand.  Still I 
must reflect, because only by reflecting and thinking matters stay in mind.” 
(Elias) 
I learn by reading, mainly. At home you read. You concentrate. You learn. You 
understand. You perceive the topic. You understand first its basics. Then you 
are able to learn. Mainly.   (Jani).  
If someone explains the topic well, I understand and learn it. I have generally a 
good reading memory.  If I read, also even to the tests, I read matters and 
chapters slowly and always reread some sections over and over again. In a way, 
I want that matters go into the memory. I do not read fast, when I prepare 
myself to the tests. (Janne). 
Learning itself is easy, and I know how to learn. I do not need to learn learning 
methods, because learning happens naturally, for example reading a book 
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happens naturally. (Eric).  
The teacher gives her presentation; she may illuminate the contents through 
her explanation. She may also relate the phenomenon to a bigger structure, and 
find examples which actualize and contextualize it. Reading the textbook provides 
the necessary information and instructions which advise in learning. Peace is 
required for reading. The teacher guides in finding the focus, and she offers her 
perspective. 
If a teacher tells something, it will explain. If she explains it well, then you can 
get the basic picture from the topic in question. Then you are able to get more 
exact information more easily, when you read it at home. It is difficult to 
understand if you do not first quite understand the basis of the topic. (Olivia).  
I learn perhaps the best when I read myself the chapter quite in peace and think 
about what there is really in it, what it says or what the teacher presents of the 
contents of the chapter.   (Laura).  
If one does not understand some issue, there will be in the book some 
instructions with advise how you can gather the necessary information for 
learning.  
The teacher’s explanation can help, but if the teacher reads directly from the 
book he could read it as well himself. If the teacher’s explanation offers 
something new which helps to understand the text, it contributes to 
understanding.  (Marc).  
 
Illustrations, concreteness 
Conducting experiments, seeing the phenomenon and having different learning 
methods helps students to understand concretely.  
Tests, making experiments and a certain kind of illustrating, holds true for all 
sciences. It helps tremendously and motivates learning. (Claudia).  
In chemistry, the tests help to see the topic better. I am able to do much better 
when I see that something takes place concretely. Different learning ways are 
good. For example, when one performs chemical tests, they illustrate matters. 
(Olivia).  
Me as an active strategy-maker 
Learning means finding a suitable way or managing to know something new. 
Many students explain how they elaborate their strategies for learning. For Atte, 
gaps in knowledge enhance seeking coherence. Learning as accumulating 
knowledge means that new things are easier to understand because of this 
knowledge base, and once they are understood, they will stay in mind. 
Learning means for me that I find a suitable way for me to do something or 
manage to know something new. That is learning. (Claudia).  
Wider information sometimes confuses.  I begin to think over how I could to 
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
81 
 
combine two things: how could this be some way, if another thing is that way. 
It is confusing. Then I just want to study more in order to understand 
everything.  If you have one piece of information and you don’t know where it 
can be connected, it becomes difficult. It can happen that I read in a book 
something separate, which should be known by the reader and then it stays in 
mind.       I understand the sentence, but not the idea. In a task, you may 
remember different things and even if you reflect you cannot know what is right 
and how different concepts are connected. They are not necessarily 
disconnected, because they address the same topic. (Atte). 
Examinations and remembering 
Preparing for examinations requires reading and remembering and even 
learning by rote. Seeing how many of the students acknowledge the value of 
simply reading from the book while preparing for exams indicates that reading 
might have been left to the last moment when a test is imminent, and then, 
surprisingly, everything seems to be presented in a text in a nice package, which, 
if voluntarily undertaken or compelled earlier, would have been at one’s disposal 
much sooner.  
For understanding, the teacher’s presentation and reading are essential. I have 
noticed that most effectively I learn while preparing to the tests. All the 
information comes in a tight parcel and one is able to connect different matters 
immediately and understand them. It has great significance. (Eric). 
In humanities and natural sciences, learning is learning by rote, in languages 
you have to know the words and the grammar, in languages you have to know 
what to do, in mathematics you have to remember how an angle of a triangle 
will be calculated.  Ordinary tests do not rely so much on remembering, but the 
national tests, a few weeks earlier, one had to remember some pieces of 
information of the 7th or 8th grade, and he did not remember them any longer.  
He would perhaps have been able to remember them if he had looked for them 
in the book.(Peter). 
You need to remember something by heart in every subject. In physics and 
mathematics, there are all those formulae. If you don’t know them, it is hard to 
advance. You will not be able to speak languages if you don’t remember the 
words. In everything, you need remembering. (Claudia).  
Doing homework 
Milla knows that by doing homework she will be able to succeed in her 
learning. She is profoundly motivated, because she knows that her hard work will 
be rewarded by the praise of her parents. She perseveres admirably with her hard 
work. 
I would like to get a good certificate so that I can show off it to her parents. 
They will be satisfied if I get a good certificate and they will praise me. 
Anyway, they see at home that I work with my homework, a couple of hours 
every day. I would not learn mathematics, if I did not do homework.  I think 
that I only learn by doing homework. (Milla). 
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I usually learn by doing homework, so that the topic will go through the mind, 
or if a teacher has told things I remember them then. When I read in the book at 
home and remember what the teacher was speaking, it is easier to understand 
and remember. 
Especially for the tests, it is necessary to revise at home, because after a month, 
for example, you don’t remember otherwise. (Henri).  
For Nina, learning strategies are based on a multi-structure of having a goal for 
a future profession, interest in the subject, approved success in learning and her 
competitive character.  
I have decided that I will become the one with a Master of Science degree in 
Technology and I want to get to it as well as possible because I am moderately 
competition desirous. The objective is to be as good as possible, the best. As 
good marks as possible should be obtained. It motivates me to try and work. 
(Nina).  
Different ways of learning bring variety, which engages and promotes interest. 
Variety can be achieved through projects, excursions, practical work and 
presentations, which all enable student action and creativeness. Even though 
reading the textbook provides information, something more is welcome to create 
interest. It also allows students to become acquainted with the environment in new 
ways. Searching on the Internet may, however, offer information which is 
incomprehensible with the students’ limited background knowledge. Although 
writing a presentation about relativity theory might seem thrilling and exciting, 
Atte doubts whether a lower secondary student could understand anything about 
what she presents – thus it is a copy written by someone else, as one’s own words 
are not enough to describe the content.  
If during every lesson we only followed the book, it would not seem to be 
reasonable any more. Your own understanding would then be excluded and be 
without use.  
Different learning ways bring variety.   
We also have those presentations. But when the topic would be something like 
relativity theory, no one in the class would understand it really. In that respect if 
you are taking information in the Internet, and you don’t understand it fully, 
you can’t tell about it with your own words, so it will necessarily be a direct 
copy from the Internet. (Atte).  
During the lessons, first students learn theory, and then use the theory in 
practice. 
It is good if the teacher presents things. In the projects, when you have to 
explain things and you have to search information yourself, it facilitates 
learning. And also I learn by reading. (Kim). 
Art subjects and all creating subjects are such you realize yourself every time 
differently.  Every time they are carried out in a different way. (Claudia).  
I learn in the projects.  When you have to explain things and you have to search 
information yourself, it facilitates learning. I also learn by reading. (Claudia) 
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When considering the methods used in all subjects during the past three years I 
think that they are all well and good, and I learn with them.There is a reason for 
them to be varied. It is a good thing that students are not always doing in the 
same way, because then they can learn different ways to work and learn.(Antti).  
Division between what- and why-learning 
Lars presents a teaching method which he feels should be aimed at and states 
that at least he learns best in this way. It starts from the learner, who decides and 
takes responsibility of the whole learning process. As the student is the one who 
learns, the student takes the initiative and teaches her/himself.  
The teacher paves the path for the student; the teacher explains and gives the 
basis. The teacher is there to help. She will help, but she does not pump 
information into the students’ head.  
As a student you do not do anything for the teachers, but only for yourself. You 
should gather the information yourself. The teacher is there because, if you do 
not understand, she will help you, tells you more about the topic and how you 
can apply it. If you do not understand at all what is explained, she tries to 
explain it to you.  
Lars admits that this method has the drawback that it does not fit all. There are 
always students who call for “what” information. And even then they do not 
understand the issue. Lars comes to the conclusion that people are different from 
each other, and this leads, in his reasoning, to the fact that teaching in this way 
with these class sizes is impossible.  
That is why it is good that after nine years of basic school, everyone can choose 
the line. “What” people go to professional schools, where they are taught the 
things that they do. "Why" people continue in different courses; of course in 
some cases, these extremes may be intermixed. I believe that the main thing is 
this way. There are, of course, exceptions to the various lines of the case.  
Lars gives his ideal conception about learning. It has elements of constructive 
learning theory. His conclusion, however, is that this method does not fit all. He 
sees the division of school after nine years into two different schools, upper 
secondary school and professional schools, as a relief. Still, the division has been 
softened in reality, as it is possible to study simultaneously in both to achieve 
double exams. He admits that with the present class sizes it is impossible to teach 
in a way that suits everyone.  
4.2.4 Expectations regarding the learning environment 
Expectations regarding practical work 
The science laboratory offers a place which, by its nature, attracts students. In 
the 7th grade, there is a lot of practical work and less theoretical content. However, 
in the 8th and 9th grades, curricula are packed with concepts and theory in an 
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endeavour to give students the essential knowledge of physics and chemistry; 
hence, the amount of practical work diminishes. Until recently, examinations have 
been focused on the theoretical content, and few teachers have test tasks including 
practical work. Although science class students like laboratory work, they tend to 
place more importance on learning the concepts, unless the practical work is 
particularly appealing and new in its format. Unlike in some countries, where there 
is personnel taking care of the practical arrangements of experiments and 
providing equipment, in Finland the teacher takes care of providing the material, 
but the students are expected to participate so that the installation of equipment is 
ready, and the students have to take care of cleaning and arranging the equipment.  
Experiments are viewed to be useful because they illustrate the phenomenon, 
as it can be seen, heard, smelled, and touched. Claudia remembers best the 
laboratory work in which something was manufactured. Once a student sees 
something with her eyes, it can be better understood and stays in her memory. 
Making a product is appealing.  
Tests of all kinds help to illustrate and they enhance learning. For me, 
manufacturing potato flour has especially stayed in mind from laboratory work. 
(Claudia). 
I agreed as a teacher that, indeed, it was really nice. It was also educational for 
the teacher. The making of potato flour should have been videotaped; because it 
was so informative. Anyone would learn how it happens, seeing this experience 
of Jani and Claudia.  
From the 7th grade, Claudia also remembers making glass rods. They were 
bowed with the help of gas burners. She does not know why she has that so clearly 
in mind. Then she remembers the various kinds of magnet and electricity 
experiments, which they did not so long ago. She thinks they were little difficult. 
She had never been interested in electricity, either, but when she got the hang of 
them, she thought that they were nice.  
In practical experiments, I understand the topic better, because I actually do it 
myself. Especially students, who have visual memory, may remember better, 
remembering that they have done the test. In the examination, it will be 
remembered as well. (Milla) 
However, incorporating theory and ideas into an experiment is not easy. In the 
interview, Jani was hesitant, first judging laboratory work good, but then he began 
to doubt. The ideas and theories do not come directly from laboratory work.  
Nevertheless, I am not quite sure. I do not know actually, perhaps not.  I do not 
like them really. I like the way that students first read, and then do. In this way, 
I know what I am experimenting. If it is in the other way round that one first 
performs the test and then will read, one cannot understand while performing 
the test, why it takes place. It is not so easy to capture the idea. In that case, it is 
possible only afterwards to understand the phenomenon, which occurs in the 
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experiment.   It is much more exciting if I read first and then guess and 
eventually conclude why it takes place in that way. (Jani).  
Olivia stresses the importance of understanding the underpinning idea. To 
understand the idea, it is necessary first to learn the theory. Even if the result were 
then obvious, she would like to try it herself.  
The experiments are useful, at least when they relate to the topic. They illustrate 
what has been explained and it is related to it. The basic requirement is that the 
student understands herself, what she is doing so that there is a base to 
understand.  It means that I have read the chapter already and know something 
about it. Then I will be able to understand the test because I know about the 
theory.   
Quite often I am able to conclude the final outcome. Even if I know what will 
happen I prefer to try it. Time does not go wasted, but it depends on the 
situation.  
Laboratory work is quite fun, but in our book the tests and experiments are such 
it is possible to determine in advance what happens. I can’t however evaluate 
the importance of laboratory work extensively, because we have not made them 
so much, however, especially during the last year.  (Olivia).  
Elias finds that experiments are of interest but that often they are too obvious 
and simple, and students should be able to make more conclusions. 
 The tests could be such that students should do more conclusions. The tests 
have been somewhat too simple and obvious. Rather, I would have preferred 
that there are less experiments, but they would have been larger so that a 
student has to think about things. 
I asked if he meant that the experiments took longer, the whole double lesson 
or even more. As a good example, Elias remembered the distillation experiment, 
which lasted the whole double lesson. This was interesting, because the students 
did a great number of things, not only observed what happens when one drips 
some liquid.  
Some students are not entirely convinced about the utility of practical work. 
Nina says outright that she is a theoretical person and cannot take full advantage 
of them, but she admits that possibly she can remember the theory better having 
done them.  
Marc, on the contrary, would like more affective experiences. The experiments 
do not provide him enough affective contents. For him, seeing that the colour 
changes is not enough.  
There should be more surprises and affective experiences. The tests do not give 
such an experience, which I am searching for.  
Somehow I already think and have a feeling that they cannot offer anything 
surprising, if I only mix two substances and see what happens. There should be 
something really amazing, but not only that they change colour. That kind of 
experiment is not quite enough. 
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I asked about his own involvement, when he sees that he is able to act following 
the instructions. Marc feels that following instructions, does not help. The book 
itself offers the right kind of affective experience for some people, especially if 
one is interested enough, because if one is interested, it is possible to learn 
anything.  
Henri, again, who could from previous descriptions be considered as someone 
sociable, does not find practical work to be his style. It “does not click” and takes 
too much time and effort.  
Laboratory work and doing experiments are not my style. I cannot say why they 
do not appeal to me. They are not too difficult, they just don’t knock and I do 
not know why.  It somehow crams. It is not too difficult to find the material.  
There is no greater reason, but I do not learn from them.  (Henri).  
When I asked if it could be that it takes too much time and that during that time 
he does not really learn much, he agreed that, roughly, it is like that.  
 
Conclusion  
Practical work offers visual and affective experiences, which are good for 
awakening interest as well as provide support for remembering. None of the 
students are keen on practical work, either for reasons of preferring theoretical 
ready-offered conceptions or feeling that practical work is time-consuming or that 
it includes a lot of procedural knowledge and thinking, which already necessitates 
knowledge about underlying theory.  
In a study which compares German, Swiss and Finnish science classrooms, 
interesting differences emerged. In Finland, time used for experiments during a 
double lesson was, on average, 30 minutes, whereas in Germany it was 75 
minutes. In Finland, the emphasis was on qualitative work focusing on the 
explanation and elicitation of the phenomenon and its related concepts, whereas 
in Germany and Switzerland the experiments were done quantitatively, yielding 
accurate measurement results. In Finland, the lesson begins with the correction of 
homework, which was not the case in the other two countries. In Germany, 
executing measurements took a lot of time, but at the same time the learning was 
inferior to that in Finnish classrooms. For motivation, Germany had better 
evaluations. The results may be interpreted in that mechanical observations could 
be easier, and thus students were more motivated because they did not have to do 
so much thinking. This may even suggest that the often repeated “hands-on” 
approach does not indicate that minds are “on”, or possibly that minds are “off” 
(Fischer, Labudde, Neumann & Viiri, 2014).  
Burbules claims that even though there is a difference between didactic and 
discovery-oriented approaches, students never learn even the same material 
exactly in the same way. He asserts that the way something is taught may not 
account entirely for how it is learnt: “even ideas and skills presented in the most 
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structured and directive manner will still need to go through a process of filtering 
and reinterpretation as they are being learned” (Burbules, 2000).  
4.2.5 Expectations regarding the teacher 
The teacher is an important link between students and their interest in learning. 
Whether we like the idea or not, a student’s interest or lack of interest in a given 
topic is often attributed to the teacher.  
The students’ conceptions about the teacher may include a bias in that I was 
their teacher, or one of them. I formulated the interview questions to refer to a 
teacher in general, and the responses reflect rather well what in the classrooms I 
have understood the students’ expectations of teachers to be. This question is 
especially sensitive, because while they talk to me about the teacher, both the 
question and the answers are general, but they include me among the teachers. I 
did not ask what they think of me as a teacher, but, still, I am their teacher.  
The teacher’s task takes the shape of being an intermediate between the realm 
of knowledge and the students. The students’ accounts repeat again and again that 
it is the teacher who should explain things well and explain again if they are not 
understood.  
Equally, she should be able to connect things to everyday life and give 
examples. Additionally, she is a living person, who conveys knowledge from her 
point of view. In a way, it can be thought that while theories and concepts may be 
distant and situated “in another universe”, it is the teacher who presents them as a 
living person. She may be observed and seen, thus knowledge may be related to 
this person in her embodiedness and with all her observable qualities, properties 
and values.  
The overall expectation is that the teacher should know the subjects well and 
be able to explain them in a way that students understand. Moreover, she should 
present things interestingly. The student can then acquire information by listening.  
The teacher should be such that the pupils learn. The teacher explains the things 
well and those things you don’t understand, she would explain again.  
The teacher should be able to teach the theory, and if someone does not 
necessarily understand, the teacher should explain it more practically. When the 
things are connected to everyday, you learn them well, if the teacher is able to 
do it.   The teacher is the one who knows the matter and can present it clearly 
and interestingly but most of all clearly. If one listens, then one can get the 
information from there.  (Jani).  
The teacher tells about the matter, from his or her own point of view and 
explains the theory. (Olivia).  
The teacher uses language to convey knowledge. However, science has its own 
language. The teacher should be able to translate the concepts and texts into a 
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simpler everyday form of speech. If someone has a problem, she should explain 
the task individually. 
Many students refer to the importance of understanding and how the teacher 
should explain again and individually if things are not understood. Janne, being 
very systematic and successful in his learning, feels that the teacher’s explanation 
along with his own reading is the most important method of work.  
 The teacher should be able to teach things in a way that students can 
understand it. If there is any scientific or difficult text, teachers should be able 
to translate it in a simpler speech, everyday speech, so that you could learn from 
that basis. When you consider a complex theory in an everyday context, you 
may be able to assimilate it more easily. (Kim).  
The teacher has to be able to tell everyone about the matter in a way that the 
students will understand it, even if something is unclear. She should be able to 
really teach it. She should be inspiring so that she could explain individually, if 
someone does not learn through the book. (Mari).  
None of the methods of work are as important as a teacher’s explanation; the 
teacher should teach in a way that every one understands.  He personally then 
will learn well. To someone else perhaps something else, but for him, 
personally the teacher's explanations and his own reading are important. 
(Janne).  
The teacher would always explain the matters and tell about them in a way that 
he would remember them.  She would give an example, if you do not 
understand. If the student does not understand it in theory, then it will be 
explained in practice how it will operate and then he would grasp it.  ( Mari). 
In contrast, Lars departs from the idea that learning starts with the student, not 
from the teacher alone. The teacher only supports the students and helps them 
overcome difficulties. As the student is capable of reading and searching 
knowledge, Atte would be satisfied with a teacher who gives homework, checks 
that it is done and gives tests. The teacher is thus an organizer of learning in the 
classroom. She paves the path for the student but does not pump data into the 
students’ heads.  
The teacher should support the student's knowledge acquisition and learning, 
but she is not the starting point of learning.  The learning starts from the 
students. The teacher will support this learning. She will help the students over 
the difficulties, sees that in the classroom there could be an ideal situation for 
learning. (Lars).  
The teacher, who gives homework and checks that it is done, and keeps the test, 
would be enough for him. If sometimes there is a problem, she could then 
explain. (Atte).  
The teacher paves the path for the student, the teacher tells and gives the basis. 
The teacher is helping. She will help, but she does not pump information into 
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the head.  (Lars).  
Many students address the question of individual encounters with the teacher. 
If someone has problems, the teacher helps and gives advice. She should also have 
personal qualities such as being encouraging, inspiring and patient.  
If someone has a problem, she listens and if someone does not understand, she 
advises. (Laura).   
The teacher should be someone who encourages students. Not that she says that 
the test went miserably, no, no, but who cheers up students. If a test goes badly, 
the teacher would say that maybe next time it will go better, so that the student 
does not get quite in despair. (Mari).  
The teacher has to be encouraging, but in my case, it is not necessary because 
for me, there is no need to be encouraged. (Atte).  
The teacher should be inspiring, quick-witted and ready to respond. Effective, 
perhaps long span, persevering. (Kim). 
 I asked Kim if he meant patient and someone who does not lose her temper 
easily. The student agreed and clarified further that the teacher should not get 
agitated if the pupil does not understand immediately.  
The teacher should be understanding and patient. (Kim). 
The teacher should pay attention to students as individuals as well as keep the 
discipline in the classroom. These two qualities seem to be contradictory, and, as 
presented by different students, it could be thought of as a matter of one’s view. 
But it may be reconciled so that both can be possible at the same time. If those 
who need advice are assisted, there is not as much need for discipline, because 
everyone is able to study. Arto gives a practical view regarding how it would be 
nice if the teacher could also arrange for some fun, which students like.  
A teacher should be a person who pays attention to the students as individuals, 
and should not use a lecture style. When help is necessary, she helps those who 
cannot manage the tasks so well, but this only at their own request. Very often 
there is no use if you go to help by force. (Toni).  
Encouraging, who understands that everyone is in a different phase and every 
one learns differently. (Laura)  
A good teacher is one that can teach well and should not be too strict, but can 
still keep the discipline. You don't need more discipline in the class than is 
necessary for that everyone can learn well.  (Janne).  
The teacher must be able to keep the discipline. Some teachers are of that kind 
that a discipline cannot quite be kept in present condition.  (Jani). 
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 Practical matters would come every once in a while, not all the time.  (Arto).  
 By practical matters, Arto means excursions and some fun, which students 
like and what they have occasionally.  
Understanding a topic is considered the most central aspect in learning. This 
can be facilitated by good explanations provided either by a teacher or a peer. 
Experiments, illustrations and one’s own participation are important for 
remembering. 
Scaffolding from others encompasses networking, which may take the form of 
help received from a teacher or from a peer. As help is given in a network fashion, 
it can be asked from whomever is available and knowledgeable. The teacher is 
expected to organize the learning situation, trigger interest, keep order and provide 
good explanations about concepts.  
4.2.6 The future and success in life    
The future as a word occurs frequently in the students’ accounts. The future is 
like a guiding star for students. The future might even be judged to be one of the 
main themes in the students’ discourse. If I work now, I will get into a good school, 
and then go on to good further education, and then I will get a good job, which 
will give me money to have a comfortable living and a nice job which will not be 
boring. The quest for a good future is most accentuated in Janne’s account but 
emanates in other accounts as well. As students do not know yet what kind of 
knowledge they will need in the future, they rely on the school, which makes the 
decision for them about what kind of knowledge is necessary. Getting good grades 
facilitates study opportunities, and many accounts convey the message: how it is 
better to work hard now and not to leave tasks undone so that they will reappear 
later.  
Getting good grades at school facilitates the search for better study 
opportunities and ultimately better jobs. I rarely need the knowledge right 
away, but I know I will need it later. (Laura) 
 I want to learn and it is important that I will succeed. If I acquire knowledge 
now, learning in the upper secondary school will be easier and I will get a better 
job, because of better results in final examinations. (Eric).  
I know that the things we are learning now, will be useful later. At least in the 
upper secondary school they will come again. I like the languages. It will be 
nice when you go to some country, to be able to speak the language of that 
country. I think that studying is all for your own future. Then, you should be 
motivated because you want to have a better future through studying.  (Milla)  
I think that one must learn that then one will get forward in life. Some matters 
are of such nature that they get you along.” (Kim).  
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One must keep studying mostly for the future that one does well and knows 
something.  (Jani).  
For Arto, motivation to learn comes from future benefits in working life. He 
expresses critical views about the need for all the school knowledge taught. 
Already knowing (approximately) his future line of work, he does not find every 
subject motivating. Observing adults, he has seen that they do not need all the 
knowledge learnt at school. For Henri, succeeding at school is related to future 
success. He does not want to “go to rack and ruin”, and consequently he tries his 
best.  
It may nevertheless, be difficult to know what kind of things will be needed. 
Then rather, I would say that everything where there is some sense 
motivates.  Matters of which I know that I won’t need them in the future are not 
motivating. 
If you know your future profession, or if you know that in most professions 
people don’t need such information, especially if you are not interested in it, 
this can have a negative impact on motivation and learning. Matters of all kind 
can be motivating, but then there are those that do not motivate at all. (Arto)  
 
Motivation comes mostly because I do not want to get bad grades. I do not want 
that it go poorly with me.  It perhaps motivates. I try because I want that the 
school would go well. If I have a good grade, I would like to get another good 
one. I do not want to “go to rack and ruin”. I do not try to attain anything 
remarkably big, I am satisfied with quite normal life. When accomplishing a 
task, I feel that I am good and successful. (Henri).  
As students often mention the things they are interested in, which they need in 
their future, knowing about these goals and plans for the future are precious to and 
revealing for the teacher. The students have future plans, and they are willing to 
talk about them. There are those who cannot yet specify their future field, but they 
still know that they will need school knowledge and good grades to get further.  
Olivia pursues goals as they come, first near goals, which then lead to further 
goals. The goals of Elias follow the same schema. He wants to do the same as his 
elder brother, and consequently he says he already knows his future field. Later, 
as he progresses on this learning path, he will fulfil his dream to become a medical 
doctor. Henri aims at “just having a normal life”.  
I have both short-term and long-term goals. You have to reach a specific goal 
before you can think further. If then there is something bigger, which you could 
pursue, then it will also serve as a goal. Goals motivate, indeed. (Olivia) 
I will now go to the upper secondary school and then I aim to go to the 
university.  I am not sure yet, but for example logistician could be quite 
interesting. Logistics means how a product can be transported from the place A 
to the place B when it is produced in A, how it produces most and spends least. 
My big brother works on that.” (Elias). 
Eeva-Liisa Nieminen 
                                                                    
92 
 
Just get a normal life, go to secondary school, get it through and then go 
somewhere to study and get a job. I do not know exactly yet, perhaps something 
related to geography. It could be a teacher or something where you can move in 
nature. (Henri) 
Laura has had dreams of being a veterinarian, fireman or pilot but finds it 
difficult to know whether any of them would be appropriate and suitable for her, 
as all these are demanding, and the last two are traditionally considered 
professions for men. Jani, Peter, Arto, Antti and Peter all have some idea or dream 
about their future occupation. Jani thinks he manages well with children, thus he 
could aim to be a teacher. Arto searches for variation and does not want the same 
routine every day. Antti and Peter see that they are good at physics and will 
continue in that direction. Mari has some dreams but wants to decide later.  
I have thought a lot about it, sometimes I get an idea, but then there will always 
come better ideas and I can never decide. I am afraid that all the others are 
already somewhere and I just wonder that hm I wonder what I would do. I do 
not know…When I was small I had the dreams of the entire world like to be a 
veterinarian, a fireman or a pilot. However, it is difficult to know whether it 
would be appropriate and suitable for me. (Laura) 
Now I will go to the upper secondary school. I am not sure; it could be 
education or childcare. One cannot necessarily get a horrible salary from these. 
I would like to be a teacher of some kind, a nursery school or primary school 
teacher. There are some other fields, which interest me as well.  
Children are quite fun and as far as I know I manage quite well with them. I had 
our working life practice in the nursery, and in a special unit of primary school.  
It was quite interesting.  
Physics, chemistry and mathematics have to be known, especially if you are 
becoming a teacher.  Knowing mathematics is an advantage. On the lower 
level, there is less physics and chemistry though. (Jani) 
I have not many goals in my mind. I thought that after the upper secondary 
school I could go to some polytechnic - somewhere, I do not know a field yet 
exactly but yes, it will come. During the next three years, I have time to think.  
I would like the service sector, possibly, a little of social character, but 
however, nothing like door-to-door stuff, or anything like that. No conveyor 
belt, but the kind where there is variation. This was just a metaphor, I do not 
want the same taking place all the time and having similar working days all the 
time. (Arto). 
I would like to be a veterinarian, but I think I could not do surgical operations, 
which you should be able to do. Surely, it could be a photographer perhaps, but 
I don’t have any absolute favourite field. I will see after the upper secondary 
school. (Mari). 
I don’t know exactly, but something where you need physics and chemistry. 
(Antti).  I have not yet thought about it at all, probably a field of technology. 
(Peter).  
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Marc knows for certain that he wants to realize himself artistically. He even 
knows that he aspires to attend the University of Arts and that to get there he has 
to be admitted to a special upper secondary school. He wants to be an actor or 
theatre director. And, indeed, later, he managed to enter both these schools.  
I want to realize myself artistically. I have noticed that I could do it best 
through theatre or music. At the theatre, it is not so much being an actor, but 
perhaps more a director. 
Nowadays, I also imagine through music. I can indeed think when I hear a piece 
of music, I will think immediately what it would be in pictures. What kind of 
film would be turning with this music? I always connect music to the moving 
picture. Generally speaking, while having an experience I think automatically 
how I could present it as a moving picture. I have such a way of thinking. 
Someone else having an experience wants to put it in words and make a poem. 
Some are able to compose. It depends how you are able to snatch. I grab the 
experience by sight and hearing together, hence I am interested in music. I will 
not become an artist, because I do not see in that way, I always see it as a 
moving picture. 
All that how you develop as a person, and how you study a broad number of 
other issues, will help to bring you mentally and intellectually to a level that 
you are able to do something - and get to a school - where you can do those 
directing works. (Marc).  
Eric aims at a good profession, he possibly first wants to go to a school of 
economics. He wants to have a pleasant work environment and a good salary. He 
follows family traditions, as there have been merchants in the family.  
I do not necessarily know, possibly the school of economics. Generally, the 
commercial sector interests me. Likewise, in the family there have been quite 
many merchants. The characteristics of a good profession are pleasant work 
environment and a good salary. 
I asked if in his search for a good profession, human relations or avoidance of 
noise or pollution are important. He reaffirmed the previous statement by saying 
that everything that affects the environment is important. I then asked if work 
should be versatile or invariable. He responded that it depends if you enjoy it. He 
could not say, because he has no specific job in mind yet. It depends entirely on 
the job. Finally, he talked about his working life training experience. In contrast 
to Jani, who discovered during this same work practise programme how working 
with children suited him, Eric learnt that, for him, both work and the working 
environment were monotonous. 
I could say that as an experience it was a kind of variable. We were, Virtanen 
and me, chopping carrots in the cellar of the restaurant Seiren. I do not 
necessarily start in that sector. (Eric).  
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Janne, even though he is sure about wanting to aspire to a good job, is not yet 
sure about the field. Milla wants to do something related to fashion, a designer of 
clothes or shoes for example. Paul would like to study music or history – 
possibly in Liverpool.  
I don’t know yet.  I go to the upper secondary school and get more time for 
thinking about it. Some media or information and communication technology 
interests me, anyway, but it can be seen then.  (Janne).  
For the moment I would like something related to fashion, like a designer of 
clothes or shoes. I would like to have pleasant work environment and a good 
salary. (Milla).  
I thought that either a history teacher or I would go to study the history of the 
rock music to the University of Liverpool. The music and the history interest 
me the most.  What would I become? There are quite a few possibilities. The 
musician would be nice or the teacher would be quite funny, of course. (Paul).  
Atte, Claudia and Lars all have many potential plans. Atte’s plans are not yet 
fixed, because, as he reasons, he wants to see where he is strongest, as up to now 
he has been good in all the subjects. Claudia has both creative and other 
aspirations, such as being a doctor or having a restaurant of her own. First, she 
wants to get to a good upper secondary school. Lars has many possibilities, and, 
in weighing these, he is especially concerned about how the salaries in different 
fields vary.  
I really don't have anything strong, and I do not know anything at all, what I 
could become.  
I am relatively strong in all subjects. There is nothing quite obvious. 
Information technology is anyway pretty well in possession.  You should think 
about something that would not become dull. While you know so much, you 
should not always need to do the same. You just should reflect and find one like 
that. Certainly through secondary school you will realize what traits are really 
strong.  (Atte).  
 
I am going to a special secondary school. In that school, I think, there are really 
good teachers. It will come out in the matriculation examination results. Maybe 
it is, because good students go there, and they also have an inspiring 
atmosphere. After this school, I have many plans:  
I do not know what the order is, but perhaps first, I will apply for a place to get 
in a school. I will go travelling, either right after the school or after the studies.  
I would like to be an artist. On the other hand, I would like to own a restaurant. 
On the other hand, I would like to be a doctor or therapist. I have so many ideas 
and thoughts. I cannot say anything sure yet.  (Claudia).  
I will go to the upper secondary school first, then I cannot imagine what I will 
become. I have such a wide range of things in my head. I have considered from 
the Master of Science in technology, from the class teacher, from the subject 
teacher to the field of economy and administration perhaps commercial, quite 
from edge to the edge. (Lars).  
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I asked Lars which profession would attract him taking into account that a good 
livelihood and a luxurious life would be secured.  
We would probably go over to the administrative branch. Probably. However, 
I have some kind of talent to management and being in a leading position. Money 
should not count, but in the world, unfortunately, the question is about money. It 
is the money, which runs the world. I went again to think out of a cold economic 
position. (Lars). Many know what they want to do later, but still there are many 
who view upper secondary school as a possibility where one’s ideas will become 
clear. Being successful in a subject directs one’s choices. Family background 
directs one to try the same vocations as parents or siblings. Working life 
experience may furnish knowledge about professions. The school in itself 
provides knowledge about the various fields of knowledge, such as chemistry. 
When students talk about working life practise, they are referring to one or two 
weeks of practise in places of work. Even if it is only one week in the 8th grade 
and two weeks in the 9th grade, it gives students ideas about working life and 
professions. Students may actively search for interesting working practise places, 
but there are always places where the work is repetitive and not very challenging; 
however, this may be informative about working life as well.  
 
 
Conclusion 
Here I presented a synthesis of the students’ converging prospects for the 
future picking discourses that summarize influential tendencies, built into 
individual dreams and involving planning for the future. 
 I began with Lars. In Lars’s words, interest comes from an independent desire 
to make things happen, to have an influence on them. In this, there is an effort to 
be something bigger than one is. It is a quest to fulfil one’s own potential, to 
acquire good skills to advance higher up. He has a burning desire to make 
something of himself, strive for something better and develop as a person.  
Possibilities and life itself create motivation. New situations open up new 
possibilities. The future motivates, because it can offer possibilities. The prospect 
of moving forward and developing as a person motivates the students to learn. 
Marc sees that how a person develops, studying a number of issues, will be helpful 
to bring the person mentally and intellectually to a level enabling further 
opportunities, such as being accepted to a good school, which can lead to one’s 
dream profession.  
Janne’s expressions aim at a secured position with a good job and a good 
salary. This will make it possible to live more comfortably or to offer one’s next 
of kin the same comfort one has received from one’s own parents.  
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4.2.7 Being together  
Here I present an introduction to the students’ discourse about peer influence 
in the data of the whole class to give more breadth to the discourse about 
togetherness in the individualized reports.  
 
Being together is supportive and creates motivation  
The importance of the influence of classmates is clear in the accounts. There 
are some students who are independent and indicate that classmates have no 
influence on their learning, but at the same time many students designate 
classmates a major role in their learning environment. In this respect, there are 
two distinguishable groups: those who are independent and those who need other 
people around.  
Eric and Mari represent opposite poles, with Eric claiming to be happy without 
classmates and Mari being someone who needs other people. To be able to 
concentrate on learning tasks, Mari needs to know that she has friends, although, 
at the same time, she estimates that she is so independent that she could even move 
away from home. She brings forward the aspect of how a child needs other 
children. I will come back to this later.  
I begin with those who claim to be independent and advance to those who need 
and enjoy other people.  
Independency from classmates  
There are students who definitely say they do not need other people. Either 
they affirm their independency or simply have not found any relation between 
their wellbeing, learning and classmates. However, even these students appreciate 
their classmates as long as they do not disturb their learning.  
Eric turns the meaning in the opposite direction. He says that what they do not 
do is important. If they do not interfere with his learning, that counts for him. 
Group work has not been important for him.  
You yourself are the one who perceives. Strictly speaking, classmates have no 
meaning at all. Only the fact that they are peaceful, means. I rarely compare 
myself with others only with myself, hardly at all with others. (Eric).  
Classmates do not affect my learning at all, I learn just as well or badly with or 
without them. (Peter).  
Classmates are not in my view terribly high in importance. They are just 
friends. Of course, you have to give the work of peace, nothing more. (Milla). 
Marianne cannot say what kind of effect the classmates have on her learning. 
“I don’t know. They do not have a horrible effect, surely. At least I do not think 
so”. Having been asked further whether her classmates have no effect on her 
learning, she admitted: “Perhaps in some way. I don’t know”. I then asked if 
somebody gives her advice. “Yes, they advise if I need help”. She also does not 
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compare her performances with that of others. When she receives a grade on a 
test, she is interested to know what the others had, but it is not necessarily because 
of the comparison.  
 
Talking lightens the atmosphere and provides chains of mutual help 
Talking and possibly disturbing others is a way of lightening and relaxing the 
atmosphere. The class means a great deal for Henri. He wants to lighten the 
atmosphere with jokes so that the school will not be like being forced to eat 
something you do not want. From a teacher’s standpoint, students talking is 
disturbing; jokes could be an indication of the student’s desire to get attention. In 
Henri’s view, they are his contribution to providing something fun. This 
contribution is also important in this study, as it is not an isolated phenomenon 
“out-there”; rather, as a sociable person he shares in the interview one key aspect 
of the classroom: fun.  
If you do not want to be the worst in the class, you have to be good. It's nice to 
have friends.  I do not want to have a terrible stress of any matter so that it goes 
to excess. I feel that if I can lighten it a bit with jokes or something, the school 
will not be like a forced bun. 
I asked why he speaks so much during lessons. The answer is very revealing – 
he wants to make the lesson more fun.  
The dialogue with Henri continued. I asked if he is a sociable person who likes 
to talk all the time.  
I am not talking all the time and all the time. I like to be with someone. In a 
way, it is always easier to understand with someone else. If you don’t 
understand and your neighbour does not understand, it is much easier to bear.  
Further, I asked what happens if he does not understand and the others do.  
It is much more difficult. In a way, we will support each other. If I understand a 
topic, but the friend does not understand, I can help. If, on the other hand, the 
friend understands and I do not understand, so he can help me. 
Finally, I asked what happens if his friend does not understand. 
Then I'm looking for another who understands.  I am getting always help, if I do 
not understand. I would help also if someone did not understand. (Henri).  
The same attitude that some form of talking between students is not disturbing 
is expressed by some other students, especially those who themselves are quiet 
and do not disturb others.  
During lessons, it does not disturb, when students work together and speak with 
one another when they are doing mathematics tasks for example. Sometimes it 
disturbs, but not always.  (Antti).  
Eeva-Liisa Nieminen 
                                                                    
98 
 
Different perspectives  
Olivia sees others as giving new perspectives. If she were to study alone, she 
would not see the different ways to understand the matter.  
The importance of classmates can be seen for example, when a test is coming, 
you can compare your understanding of an issue with the classmates if you are 
uncertain about it. It always helps when you go through it with someone. 
There are a few with whom I have more exchange. Anyway, I have some 
communication and exchange with all of them, but all of them are not involved 
in my learning. There is not so much exchange, though. 
If I studied alone at home, I would not see the different ways. Precisely at 
school if it is possible to perform a task in a different way, I will be able to see 
those differing ways. (Olivia). 
Preparing a presentation is much easier with someone, because then you will 
have two perspectives. (Henri).  With friends you also see a second view to the 
matter, not only your own thinking. (Paul).   
Competition 
Jani does not compare his performance with that of others. 
 Not actually. I do not really. Jokingly, of course, we are like competing who is 
getting the best marks, but it does not really affect me. (Jani).  
Classmates make it nice to come to school 
Even if school can be tedious, seeing classmates makes students feel happy to 
come to school. Coming to school is nice when there are nice classmates.  
 It is not repugnant. It is also nice to do something as a group work. (Kim) 
I prefer to come to school when there are friends. Not the other way.  It does 
have an influence. I almost enjoy coming to school when friends are there. If 
there were no friends at school, in the morning I would not feel like coming to 
school and would not be motivated enough to manage to study the whole day. 
(Jani). 
The classmates are important. Alone, I would not have the strength to learn an 
awfully long time. It is good to have classmates. With them, I can discuss 
different issues. If you are not able to do something, you may ask them. It is 
nice, when you see that there are others. If you had to be alone all the time, it 
would not be so nice to study. (Antti).  
Paul likes the school because he has friends there, but, interestingly, he 
emphasizes that that is not the only reason, because he has the opportunity to meet 
friends also during his free time.  
With friends, it is easier to study than with strangers. You can get help and are 
not stressed in the company of others. It is easier to be with the friends. 
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Belongingness and learning through peers 
Mari points to the importance of the aspects of belongingness and learning 
through peers. If she were alone, she would be thinking about where to find friends 
and would not be able to concentrate on learning. For her, the certitude of having 
friends means that her thoughts are not diverted to searching for friends. Instead 
of thinking where she might find friends, she can concentrate on learning.  
 If I were alone, I would keep wondering where I could get friends. I am able to 
concentrate better when I have friends who can give me advice or I will give 
them advice.  
The child needs another child for adapting herself to this life and that they are 
able to learn through each other. Older people already know that matter, and 
with them you do not learn in the same way, because they can’t support each 
other in their experiences and learning.  (Mari)  
For Mari, classmates have enormous importance. 
If you have friends, it is easier. Surely, everyone is different: some people like 
to be alone and are able to manage better alone, but at least I feel that the 
friends will support me in my school attendance, being beside me and in that 
way.  
   
I asked if it is because they advise her on matters or merely that they are 
near you.  
I can’t say. I do not know. I think this is a difficult question. I cannot think 
about it in that way. I have been a friend with Laura from the first grade. I know 
her really well.   
Even as she is apparently quite dependent on others, Mari thinks that she is 
independent in many matters; she has even considered moving away from home. 
I think that I could in principle take care of myself even if I moved away from 
home. 
In fact, I have already been thinking of it for quite a while, but then I thought 
that I might not have, at this stage, financial resources enough to move from 
home. 
I would like to try how it feels. Perhaps I have been a little bored that I have a 
little sister and a little brother and also I am a little bored to them.  Even if it is 
truly nice that I have them and that there is someone else also at home, not mere 
parents, but instead, people at the same level as you. In my opinion, the child 
needs another child for adapting herself to this life and that they together are 
able to learn through each other. Indeed, if there are older people who already 
know that matter, with them you do not learn in the same way, because they 
can’t support each other in their experiences and learning.  
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Possibility to be unnoticed 
For Laura, the importance of classmates is big, but she is not sure if after all it 
is that critical.  
Laura likes the shared attention and shared reception of control in a group 
through smoothing her situation, because since there are others who share her 
classroom situation, she is not the only one who is being taught and observed “If 
you are with a group, the atmosphere is much more relaxed, and there is no 
pressure. If you are alone, all the pressure is focused on one person and is not 
divided amongst the whole group”.  
Togetherness and self-esteem are reinforced by the confidence shown by 
teachers, who in my study afford students numerous liberties and freedoms, 
because the students share the norms and goals of the school.  
 
 
Conclusion 
There is a clear division among the students: those who claim their 
independency and those who enjoy and need other people. Classmates constitute 
the learning environment, and it is pleasurable to have them around and see them. 
A child needs another child so they can learn together and support each other. 
Having friends allows concentration, because otherwise attention would be drawn 
to the acquisition of friends. Having a group around lessens pressure, because then 
the attention and pressure are divided amongst the whole group. Even those who 
are independent appreciate classmates if they provide others peace to work so that 
there is the possibility to learn. 
4.2.8 Creativity, sparkling zest 
One’s own action and creativity 
Most students take an active and very practical stance in inventing their 
learning strategies. Lars in his account elaborates his philosophy, that of sparkling 
with zest and zeal, with his special model of learning, encompassing projects 
where he often takes the role of a leader and initiator. His ideas have surely been 
sparked both at home and in primary school. He himself attributes the biggest 
influence to his primary school.  
Some students display overwhelming creativity, whereas other students wait 
for ideas and advice from others. These can be either school-related authorities or 
influential peers. Claudia and Marc display creativity in their actions.  
Creative students compose outstanding modes of undertaking their own action 
and serving as models for others. Claudia, with all her presence and being serves 
as a model for others, as does Marc. 
I will return to this discourse after the individualized narratives. 
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
101 
 
 
4.3 Discourses in Individualized Narratives  
The interviews with the students provided me student voices, which represent 
discourses in their community. In the previous chapter, I presented general 
discourses, which were visible in many accounts. Against this background, I move 
to selected individualized accounts. My data include accounts which bring forth 
accentuated influential discourses that I will analyse here, offering more complete, 
individualized pictures of some students. As I advance in my analysis, these 
students will reveal qualities which serve as a model for others and are thus 
influential for generating interest and facilitating learning for the whole class.  
According to social cultural views, language mediates culture. In my data, 
those who talk the most offer the richest data, but they also may be considered to 
have the greatest influence on others. In the first phase, I chose Elias, whose 
account represents a genuine interest in science; Janne, who exemplifies powerful 
determination; Claudia, representing creativity in her lifestyle; Atte, being a good 
student and resilient to school demands; Lars, having an overall capacity to take 
initiative and action and Marc, being an independent thinker conscious of his 
future plans, not including math and physics. I did not choose them for these 
particular qualities, but, still, they display them.  
Here, I provide four of the accounts in more detail, namely the accounts of 
Elias, Janne, Lars and Claudia. Offering their individual accounts assists my 
elaboration and articulation of the development of interest, which I will present 
later. Their discourse describes how they constitute the world and simultaneously 
how they communicate this articulation of their world. All along, they represent 
their world as they communicate it to another person – me (see Roth, 2010). In 
the next section, I provide these stories, or the school selfies, of Elias, Janne, 
Claudia and Lars  
The interpretive repertoires which will be presented or elaborated more in this 
chapter in the individual accounts are 1) aiming at success in examinations and 
having good grades; 2) self-doing, taking action and having determination; 3) 
respecting others’ demands; 4) giving encouragement and creating an inspiring 
environment; 5) having genuine interest; 6) having sparkling zest and searching; 
7) thrownness to life, keeping going and planning for the future and 8) creativity. 
All four students serve as models for others, and they contribute to others’ interest.   
4.3.1 Elias  
I identify for Elias the main patterns applicable throughout to be own genuine 
interest in the subject, and planning the future, which are rich both in knowledge 
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and in material resources. Equally, I find searching, self-doing and respect for 
others’ opinions. 
 Elias starts by saying that he does not talk too much at home. Thus, home 
means an environment which, although secure, does not offer the challenges and 
new interesting things which he is after. Then, he advances to saying that he talks 
with friends, because they share the same interests. Thereafter, he moves on to the 
topic of school, where it is nice to learn new subjects that interest him. Next, he 
makes a bridge to the future by connecting together the good things which can be 
learnt at school with enabling him to choose higher education, which afterwards 
will secure a good living on his own. Thus, this path leads to a better future, and, 
additionally, he is all along following only the things which interest him. The 
school opens up possibilities, and he follows them. This path could be compared 
with the notion of the three subsequent spaces: the first space of home, the second 
space of school, and finally the third space of one’s own.  
At home I don’t talk terrifically much. With the friends, I chat more when we 
have the same things of interest, for example, guitar playing and tennis. 
The friends know about the matters more than mum and dad. Of course, I also 
chat with mum and dad. 
With dad, we are talking of sports quite a lot, because he is interested in sports. 
With mum I talk about everyday matters. 
He says it is much easier to talk with friends, because they share the same 
interests. This does not mean that he does not communicate with his parents. On 
the contrary, he talks about ordinary, everyday things with his parents, who surely 
afford him care and security. I have met his mother, and I remember that she was 
concerned about his quiet demeanour and how school is important in teaching 
students how to communicate and express ideas. This is indicative of his mother’s 
support to push him to learn more by talking.  
His interest in science makes itself visible in many ways. First, he says he learnt 
about science class by teachers who came to his primary school to show 
experiments, which interested him. He also participated in an electronics club in 
primary school. He chose to take the science class, because it interested him. 
 Elias keeps repeating the idea of interest. He does things which interest him. 
He would have liked to continue with electronics or something similar in the upper 
grades as well, because of its interestingness.  
Elias has plans. First, he will go to upper secondary school and then to 
university. At the time of the interview, he had the idea of going to work in 
logistics. He has an elder brother as well as sisters, and his elder brother studies 
logistics. Later, as he went to upper secondary school, he chose physics and 
chemistry there, became increasingly more interested, changed his idea and 
wanted to begin the study of medicine.  
One important motivator for Elias thus is the future. Nevertheless, he is also 
equally or even more eager to know subjects. During lessons he asked questions 
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and wanted to understand the concepts. He did not accept just any knowledge as 
such but rather elaborated those things which he did not understand. He says he 
does not want to have to study the same things again in the future to succeed. He 
is doing it now.  
The idea of being interested is transferred to his way of learning. He finds that 
learning is possible by reading but not by simply memorizing: only by thinking 
and reflecting over subjects will they remain in the mind.  
I have seen that I learn the best by reading. I read the topic once and think about 
it. I do not read thoughtlessly in such a way ‘the pike is a fish’ without 
understanding the meaning.  
The books are written so that it is quite easy to understand them, but still you 
must reflect to be sure that the knowledge stays in mind.  By reflecting and 
thinking matters go to the mind. 
When he was describing the value of the different ways of learning for him, he 
began with teamwork. Working in groups is important, because group work is 
done everywhere in working life.  
Excursions are interesting, different things will be learned than in the usual 
school environment. They open new perspectives, different from what is learnt 
at school. They learnt, for example, when going to Sweden how to cope with 
different matters and so that things become more practical. With computers, a 
great number of things are done; it is quite familiar to him. The tests in 
chemistry and physics are of interest. 
Going to Sweden enlarged his views. Even though he likes experiments, he 
judges that experiments are too simple and too obvious. While he wants to reflect 
and learn, he would like to have tasks which necessitate reflection and require 
conclusions. He would like experiments to be of wider and larger scope, even if 
less often, and that one would have to think about things. 
The tests are of interest. I think that tests could be such that you should do more 
conclusions. They have been somewhat too simple and too obvious. Rather, 
even if less often, I would have liked that they are a bit of larger, that you have 
to think about things. However, for example the distillation was interesting 
since we did a great number of things, and not only observed what happens 
when you drip some liquid and see what happens.  
Success 
Elias expects that the teacher should be able to explain theories and concepts, 
and if someone does not understand, the teacher should explain them in such a 
way that they are connected to everyday life.  
Elias estimates that the feeling of succeeding increases self-esteem. However, 
succeeding too much can mean that “it goes to your head”, meaning that there is 
too much self-confidence and pride and a lack of humbleness and understanding 
for other people.  
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I want to succeed. If you succeed too much, it can go to your head. There's 
nothing wrong if someone succeeds, as long as it does not rise to the head. 
Concretely, the success could be, for example, a doctoral dissertation or if you 
get recognition, an award, like an artist could get – me, I won’t become an 
artist. They are big things. 
 
Encouragement, care and feedback 
His parents and siblings encourage Elias. He finds their questions about school 
progress supportive, because in that way he feels he is not on his own.  
Parents encourage me to read. They have not read or studied themselves so 
terribly, anyway. 
And the elder sisters and brother encourage, and in my view, the support is 
important. 
It can be seen in the way that they ask, for example, if homework is done. They 
don’t always ask, but once in a while. It is supporting. If they leave you without 
prompting, the young person may think that they will not care if the homework 
is done or not.  
As to tests and exams, he is entirely concentrated on them, and while reading 
he reflects on the content.  
The marks in examinations show me how well I have succeeded, and whether I 
know the matter. If I get a bad grade, then I will not know the matter and it will 
annoy me. Usually, particularly in the tests of the mathematics I have made 
careless mistakes, far too many for me. I have tried to weed them out and to 
work in more detail, but they will still come. I should be even more careful. 
For Elias, the answer to the question about contents, methods and applications 
is very clear. The most important aspect is the method, because it shows where 
the information comes from. However, teaching about methods is difficult if 
students are not interested. 
The most important thing is the method, how science is done, because that's 
where the information comes from. Because when you know how science is 
conducted, then you will be able to do more, and someone can come up with a 
new case and to find something. I think it's important. Some inventions may, of 
course come by accident or luck, but usually you need a lot of reflection and 
experimentation of different theories. 
When I asked about levels of learning, whether some students learn more 
profoundly and some more superficially, he gave an explanation in which he ties 
profoundness of learning to utility. In his opinion, information that is not judged 
important remains superficial. He emphasizes understanding.  
Information that is not judged important remains superficial. 
It depends on the student, what is interesting. That interest determines the 
learning level. 
Learning by heart is done a lot, and in some schools it is even favoured. In my 
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mind, it is wrong. Matters should be understood and not learnt by heart. I wish 
we could have more practice and less rote learning. Though, while learning by 
heart it is good that that you know matters, but it is the most important that you 
understand them, like some formulas that you understand where they 
comefrom.  
 
Being independent, making his own choices and shaping his life himself  
Elias appreciates his classmates and likes to work with them. But he says that 
he is also capable of working alone.  
Other students have an influence, of course, on how the class is quiet, but I 
think our class is quiet. 
With my friends it is a nice, more pleasant to work, but alone I will learn just as 
well. 
But alone, I must motivate myself to read more. When I go to a classmate’s 
home, we will work together. I do homework alone, but for example a 
presentation is easy to do with a friend, because then, there will be two 
perspectives. 
I am not any leading figure in the class community. I do my work and it is good 
like that. It is enough that the work will be done. One does not need to labour 
too much. In the future, one will have to labour more.  Lars is a clear example 
of someone who does a lot of things. He is very capable of taking care of 
things. He is very good in it. He knows what to do. When parental meetings 
have been organized, his appearance is sure and he remembers his matter. 
Interest is the leading principle guiding Elias. Interest guides him in his 
choices. He wants to learn new things, and he wants to do things which he likes. 
His assuredness makes it possible.  
In the future, he wants to have a good salary, because then he can live much 
more comfortably and as he pleases.  He aspires after a good salary, but it is still 
possible to choose between many alternatives. He does things which he likes, and 
learns things which motivate him. If he has learnt something already, he is no 
longer interested. In his view, the things he learns should be new, because the old 
ones he already knows.  
 Everyone should learn what is interesting to him although it would not be 
important in someone else’s view.  
Things that you are interested in are much easier to learn.  Motivation comes 
from interesting topics and at the same time the prospects of the future how he 
will be able to work for a better future. 
Dreams come true 
 For a second interview, I saw him while he was still studying in upper 
secondary school. He looked very fashionable and very sure of himself, and he 
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very kindly explained his new plans. He was determined that he would be admitted 
to the faculty of medicine, which later he also did.  
In this choice, he already progressed in reflection because taking logistics 
would be simply to follow the example of his brother. Learning more, seeing 
more, advancing from the sphere of home to that of the school and advancing in 
the study of science, which he was interested in, he chose th courses that led him 
to make a further choice to become a doctor of medicine. His interest in science 
conducted him both to want to take advanced courses and to want to study 
medicine, and the advanced courses contributed to his success in the entrance 
examinations of the faculty of medicine.  
4.3.2 Janne  
For Janne, the principal pattern combines powerful determination and own 
effort to attain success in life, which is accompanied by calculative planning of 
the future. He also aims at success in examinations and having good grades, which 
is common with many others. He wants to find appropriate ways to succeed first 
at school, then in secondary school and then find a good institution of higher 
education and a good job, which will enable him to have a good livelihood with a 
nice house and beautiful cars and provide a good living for his next of kin.  
Janne is a tall, quiet boy, who rarely participated in lesson discussions. He sat 
in the back of class. He was open and sincere, however, only in situations where 
I was able to approach him on an informal level. For example, once I said of his 
school pictures that, for some reason, he always looks very good in pictures and 
that he is photogenic in some way. He said that his primary school teacher said 
the same thing. In the interview situation, he was very open, a trait that I did not 
know, because he does not talk very much.  
The ratings of his mathematics, physics and chemistry tests were faultless tens, 
the maximum of our scale. He has beautiful large-size handwriting, and he 
calculates accurately. He also had clothes of the latest fashion and the finest 
mobile phones. It was part of his image which he did not emphasize in any way 
and which nobody seemed to envy.  
Janne’s motivation comes very simply from his plans for the future. Further 
studies and a good job motivate his studying. He would like to find a well-paid 
job. He does not know in which field, but he has been thinking of information and 
communication technology; however, he has still time to see and decide. He is 
very systematic and admirable in his extreme determination. Throughout the three 
years that I taught him, he hardly spoke at all. He has a slow way of reacting. Very 
often, the pace of the lesson was such that I imagined that he did not have time to 
intervene. Yet, when I interviewed him, everything was clear, and he seemed to 
enjoy talking. He even presented the idea that there should be more occasions like 
this interview where the students learn to talk with adults. He also thought students 
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should get used to speaking in front of an audience and that social skills should be 
taught more. However, he said he did not really suffer from being more or less 
quiet in the classroom although he said this with some doubt. 
 
Planning for the future 
Janne displays a very practical, honest attitude regarding interestingness and 
the advantage of studying school subjects. For him, school subjects are not 
interesting, but he knows he will need them. He studies them, because doing so 
will be an advantage for him. Even though he is diplomatic and polite in his 
character, he states that few subjects are so nice that he studies them because they 
are funny or nice, nothing being actually fun.He studies them, because he needs 
them. This also confirms his degree of sincerity in the interview situation. Even 
while being polite, he does not say that school subjects are or could possibly be 
interesting. He studies only because of the grades and advantage and to be able to 
move on to higher education and because general education teaches things that 
one must know. Nevertheless, practical skills and subjects could be nice in his 
view. 
 It is the fact that I will have some advantage learning them.  Quite few subjects 
are so nice that I study only therefore that they are funny and nice. Nothing is 
so fun actually. I study only because of the grades and advantage and to get a 
further education place. It belongs to the general education that you must know 
things.  There is no subject, which now would be quite comfortable. Not 
actually. If I had cooking, it would be quite comfortable. 
Although he studies mostly to get good marks and works hard at his 
homework, I wanted to know if there were situations when Janne had a feeling 
that some things are so interesting that they will take him with them and get him 
inspired. Does working itself create an atmosphere which tempts him to work 
because it is interesting? 
Sometimes it may be if it is an interesting topic and you have a cheery feeling 
that you can cope with making them. Sometimes you might feel and you could 
do even more of them.  
Accordingly, Janne must have a strong will, if he thinks that school tasks are 
tedious and yet still he does them. He admits that he works from his willpower. 
Rarely is there any topic which he finds interesting and which energizes him such 
that he would do it easily and would even be interested in it.  
The motivation to work as hard as he does comes from him firmly knowing 
what he wants in the future. He wants a secured position with a good job and a 
good salary. He wants to give his next of kin and himself the same comfort that 
he has received from his parents.  
Being wealthy is nice and worth achieving, and for me it is important to 
succeed.  I try to get a good profession from which I can get a good salary, and 
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perhaps start my own enterprise. For some people, it is important to find an 
easy work, which the person likes and from which the person does not become 
too exhausted. For me, the most important is that I have work I like even if it 
constrains, but that it is a good work and I get a good salary and that I can 
succeed and advance in the carrier. I am not afraid of working. 
However, he admits that he is lazy and not very good at working. This makes 
his efforts still more accentuated. Working is tiresome, and he feels that he is lazy. 
But if there is a goal such as to work for one’s own enterprise, he estimates that 
working won’t be too difficult.  
Usually, I am not…good at working, rather a little lazy. I do not have the 
strength to do a lot. Then when you get inspired from the work, if you have 
your own company, you will have the strength to work, since you know that 
you can get money well, money to buy many fine cars, and a big house. Two 
children would be quite good for me. Family, car, good job and house. Then 
everything would be good. 
It feels nice that I could have comfort for myself and for my next of kin. 
In a way, it is because I have had it myself.  My parents have university degrees 
and they both have good jobs. Because I am the only child, I think that I have 
got more than those grown in bigger families. In that way, I have had a good 
childhood. 
Janne’s way is very straightforward. There is a very straight line of causal 
dependencies. He knows that he will succeed in life if he gets good results. Good 
results mean storing important pieces of knowledge and displaying them on tests 
and examinations. Sometimes, even often, he feels physical tiredness in a noisy 
classroom where the air conditioning is not working in the afternoon. Yet, he takes 
his work seriously. He works like a bulldozer. He does not disturb others, and 
simultaneously as he concentrates on working, he is able to eliminate possible 
disturbing factors in his working conditions. Disturbing others does not belong to 
his possible ways of acting. In his mind, a student has a responsibility when it 
comes to deciding whether to study or to disturb.  
 
Teacher’s task 
For students to be successful in studies, Janne believes that the teacher’s task 
is to promote students’ learning, and, regarding this, Janne gives his ideas.  
In the same vein, where the student’s task is to learn, Janne defines the 
teacher’s role: the teacher should teach well and keep the discipline in the 
classroom. If the class is difficult, there should be more discipline and a better 
teacher. A good teacher explains well and keeps tight discipline.  
A good teacher can also support the students. None of the methods of work are 
as important as a teacher’s explanation; the teacher should teach in a way that all 
can understand. He personally learns well that way. Only the teacher and the 
parents can provide support. He feels that other students cannot provide support.  
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It is important to me that the teacher teaches well, that the matter is explained 
so that I will understand. I learn well by reading, too. To me it is important 
therefore that I learn well from these two. To some others for their learning, 
practical work, illustrations or projects can be more important. It is individual. 
For me, the teacher's teaching and my own reading are the most important. 
Generally, I have a good reading memory. If I only read, also even to the tests, I 
read matters and chapters slowly and always reread some sections over and 
over again. In a way, I want that matters go into the memory. I don't read fast, 
when I read to the tests.  Some people have a visual memory; they remember if 
they have seen it.   My memory is such that I read slowly and understand it. 
Janne admits that for other students, practical work, illustrations and projects 
can be important. For him, the most important thing is that the teacher explains 
well and that he reads the textbooks. I pointed out that there are differences in how 
well the students can follow. There are students who are different in their styles; 
some students just cannot listen too long to instruction. Janne’s answer was “Hm. 
In that case, keep appropriate discipline and explain things interestingly”. 
 
Respect for others’ demands  
Even if he himself is quiet, he acknowledges the importance of social skills. 
They are important and should be taught. This includes speaking in front of an 
audience and even speaking with an adult, such as in the interview situation. In 
his responses, Janne is very sociable and diplomatic.  
Janne feels that his classmates have sufficient social skills to obtain a job, or it 
could depend on the job. There are people who do not have social skills 
specifically, or they just are very shy and quiet. 
The school has taught how to do group work.  Yet, some social skills should be 
taught more in a way that one would know how to talk to a very big group and 
would know how to introduce himself or even to talk with one person, so that 
you could be quicker at repartee and more able to speak.  
When I asked if he meant something like this interview, he agreed. 
Janne sees himself only as a part of the class, as an ordinary member of the 
class, quite quiet and not very visible. We engaged in a dialogue about visibility. 
It does not bother him to be in the background; however, he notes that although at 
school he is quiet, in leisure time he is not. And he thinks that he used to be even 
quieter, so there has been some kind of progress. 
Janne feels that some students are more visible and some are quieter. I asked 
if he would be happier if he had more voice. Sometimes he feels he could be 
happier, sometimes not. He agreed that other students use more voice, he almost 
not at all. I shared his opinion and asked if the teacher should direct more attention 
to those who are quiet. Janne thinks it depends on the case, but he does not 
consider it necessary.  
 Even if the pupil during lessons and at school is quiet, it does not mean that he 
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is quiet in the leisure time. One does not dare, have the strength to talk or to be 
in the voice at school. At leisure it would go better with him than someone who 
is loud and courageous at school. The teacher should not be stricter to those 
who disturb, because he thinks they don't even disturb him, even if they might 
disturb some people.  
 He also would like to have an environment where it is easier to concentrate 
although he does not accuse his classmates of being disturbing. He assures me that 
the others do not disturb him, but still at home it would be easier to concentrate. 
It is possible that in classrooms at the end of the day, the air is stuffy and the 
physical conditions are not perfect, which influences everyone’s work, and, as in 
the classroom everyone influences everyone else’s wellbeing, effort and 
inspiration, the conditions for good work are not present.  
Classmates don’t disturb me, even if it might disturb some people. At home it is 
easier to concentrate. At school it is heavier. You would not manage to work, 
when it is a hot day, or stuffy air or if it is the last lesson in the afternoon as on 
Thursday. You just would not have any more the strength. At home you are 
able to calculate better. The noise is not any criterion. If you begin to 
concentrate well, then you will not be able even to notice the noise there in the 
background. 
At home it is easier to concentrate. At school it is more difficult. He has trouble 
working when it is a hot day or there is stuffy air or if it is the last lesson in the 
afternoon as on Thursdays.  
You just would not have any more the strength. At home you are able to 
calculate better. The noise is not any criterion. If you begin to concentrate well, 
then you will not be able even to notice the noise there in the background. 
4.3.3 Claudia 
For Claudia, the main pattern characterizing her discourse is creativity, which 
Claudia is able to include in the overall pattern of her identity. She wants to 
compose her life in a way that she likes. At the same time, she respects the rules 
imposed by her environment. Her discourse encompasses patterns of creativity, 
self-doing, sparkling zest, own genuine interest, own calculative planning of the 
future and respect for others’ demands together with inspiring environment. She 
manages to combine all these. She respects others and simultaneously feels that 
others create an inspiring environment.  
Claudia mentions communication and encouragement as central goals. 
Learning is part of her identity formation. At school, she takes up languages and 
creative subjects as examples of subjects that contribute to her needs. Languages 
facilitate communication and art subjects encourage, because they allow her to 
concretize something that is her own creation.  
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 When I was a small girl, not yet at school, I was eager in sports and in 
everything else, I wanted to learn. As soon as I knew how to read one word, I 
began to read much more immediately. Such stories. I began to read at the age 
of five. 
She analyses her learning in a thoughtful way. 
Proper learning means internalizing what is taught. However, if reading occurs 
at the last moment before the tests, reading is only for the examination, and it is 
forgotten after the examination. The right learning means that studying has been 
deep enough to stay in mind even after the exam. 
She reflects about the conditions which help her to truly learn.  
When something special, which deviates from the ordinary, has been done, it 
leaves a track in the memory, either positive or negative, a memory, which is 
extraordinary, and it is possible to memorize the content at the same time.   
Although Claudia claims that she is not very systematic in organizing her 
homework, she is able to create a full package of various things: one part is for 
fun and socialization, one part is for the cultural and physical activities that she is 
keen to undertake, one part is conscientiously doing her homework and yet 
another part is sleeping enough. She is able to combine what she is passionate 
about, what others demand, and what can help her to attain the goals that she has 
for the future. 
I organize my homework very poorly. With me, it will happen foolishly late. 
Likewise, usually I can’t estimate how long I do my homework. Consequently, 
I don’t have enough sleep when this happens. 
I have basketball trainings and I play the piano, which takes quite a lot of my 
time, and I also see friends after the school. While I have all these activities I 
don’t have time in between, only after all this. 
The time I begin my homework varies. It depends on the day, for example on 
Tuesday I can only start at nine. If I have something to do with the computer, I 
go the Messenger and talk there with friends or do something else. Usually, at 
that time I do my homework. My aim is to sleep eight hours, but for example 
last night I only slept five hours, whilst I read biology to the tests. 
Possibly, I do not need to read as much as others do, because I will listen 
carefully during the lesson and as a result, I will remember the matter without 
reading. I do not necessarily read as much as others, but at the same time it is 
true that I do my homework more thoroughly than many others. 
As to her strategies for managing the all of this she gives one key, which is that 
she listens during the lessons and in that way she is able to diminish her time 
working at home.  
Claudia has seen that nationwide tests reveal deficiencies in learning. Since 
she characterizes deep learning as being something that is not forgotten after the 
test, she believes that for nationwide tests, one must master the all the areas 
covered in the three years of study. 
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The nationwide tests were a bit of a surprise for Claudia. As the tests usually 
cover only a narrow area of content, students are not accustomed to broader 
examinations, where all the knowledge from three years of learning should be 
remembered and mastered. However, in the interview, she soon moved to a more 
positive prospective: to the top school where she had applied.  
The ninth grade has been a difficult one. All with whom I have spoken have 
said that it has been difficult.  At least in the autumn, the grades went down. We 
are not quite satisfied with the results. Now that we have nationwide tests, a 
friend of mine was happy to get seven, which is ordinarily regarded only as a 
satisfying mark in the scale. 
Now, it is our last year and we have a kind of attitude that vow wonderful we 
have holidays soon and there are no longer compulsory school days. It gives a 
feeling to some people – not all –that now the school is soon over and they just 
let it go. 
I have applied to a special secondary school in Helsinki. In that school, there 
are apparently really good teachers. You can see it on the matriculation 
examination results. 
She knows that she has good possibilities of being accepted, even if she does 
not say it. She gives positive comments about the level of the school and is 
currently planning what courses to choose. She chooses psychology, which she 
thinks is interesting, and long courses in mathematics and physics, which she 
knows are useful. 
On the application papers there was a proposal as to what would be worth to 
choose. I followed quite a lot what was recommended. I am interested in 
psychology and took long courses in mathematics and physics, too. After the 
school, I will apply for a place in a school or university. I will also go travelling 
abroad, right after the school or after the studies. 
 I would like to be an artist. On the other hand, I would like to own a restaurant. 
Or, on the other hand I would like to be a doctor or therapist. I have so many 
ideas and thoughts. I cannot say anything sure yet. 
She is happy that she can take action and take the initiative. In this way, she 
creates, and she is the one who chooses what she does. In project work, students 
make presentations of various kinds. They may be posters, videos, PowerPoint 
presentations about a topic or simple written or oral presentations. Presenting 
something to the whole class means that the presentation must be good. Claudia 
ponders that presenting something to others means that she must carefully think 
what is correct and right and at the same time approach the topic in a way that it 
is accessible to the audience. She cannot go in front of the class without preparing. 
She also presented a very beautiful song in a mathematics project competition. 
The class team was rated third in the Finnish competition.  
About different ways of learning – I prefer projects. Things remain in my mind 
while making projects. I take myself the initiative. Even presenting them to the 
whole class means that you want your presentation to be good. You need to 
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know things, not just go there. Tests and experiments help a lot in visualizing 
matters. I use the computer for making presentations. For homework, I rarely 
use it. 
Tests and experiments in chemistry help her to visualize matters. She does not 
speak about the deeper learning of the processes and methods of science, only 
about the illustration of concepts. 
Her compliance with rules makes itself visible in Claudia’s critique of other 
students’ behaviour with computers. She criticizes how certain students tend to go 
to sites to play in computer class. In this way, she is expressing her compliance 
with the rules and she recognizes their value. 
  At school, when we are working in the computer class all the students are not 
capable of concentrating on the topic. It is very good, though, to have this 
additional course. In some way, it develops you. The students should be 
encouraged more to do their task and not going to sites to play – as many of 
them do. 
She values and praises the optional science class by saying that it helps her 
development as well as that of the students in general. Participating in study visits 
is in her view nice. 
When we went to the factory of kitchen equipment, nobody knew it beforehand. 
Still, it is in our city and you should know it. In the classroom of chemistry in 
Espoo, all those small tests helped to learn although I knew about them already. 
All that, such tests and everything that is even slightly different from the 
ordinary will remain in your mind forever. They help learning. It is fun, but it is 
not only that. 
For laboratory work, for me making potato flour has stayed especially in my 
mind. 
The overall good judgment of doing experiments, projects and study visits 
come from the fact that they are different from the ordinary.  Even if something 
is slightly different, it will remain in the mind. If something is different from 
the ordinary, it draws attention and it stays in memory.  
She gives some examples of memorable experiments in chemistry. She recalls 
especially the fabrication of potato flour and the bending of glass. She could not 
give the reason why, but she assures me that they remain vivid in her mind. Could 
it be that in both of them something is created or fabricated? Bending glass rods 
allows for creativity, and making potato flour was also fabricating an object or, in 
this case, material. These activities are fun, but they are not only amusement. They 
both required time, and she could use her skills. They permitted a certain 
autonomy. They were also performed in groups.  
I have been left in my mind from the seventh grade fabrication of glass rods. 
They were twisted while using the fire from gas burners. I do not know why, 
but it stays awfully vivid in mind. Then, now recently, of course, we have had 
all of this magnetic and electrical stuff. They were somewhat cumbersome. I 
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have never been though interested in electricity. When I got their hang, then it 
was OK. 
Overall, Claudia is capable of combining what she wants to do and what she 
knows is useful to do. She has accepted the values of the school and those of her 
parents. At the same time, she enjoys what she is doing. She speaks about 
creativity as being able to express herself and her feelings: “All this ideality, all 
the presentations and enrichments of ideas are creativity”. 
She is creative even in her study endeavours. All this she combines into a 
creative wholeness, completeness and entirety. Students, teachers and other 
surrounding people create a good spirit. When there is a good atmosphere, it is 
much easier to study. Excursions and all undertakings together create a good 
studying atmosphere.  
Claudia does not accept the idea that physics may be more suitable for boys 
than girls. She takes the stance that boys and girls are absolutely on the same level, 
and there is no reason to even begin to make any comparisons. If, however, 
comparisons have to be made, she thinks that girls could be even better, because 
“girls always have a small enthusiasm” and the ability to be interested in 
everything.  Would this small enthusiasm derive from girls’ compliance with rules 
and respect for others?  Boys, on the contrary, according to her observations can 
be more straightforwardly not interested at all.  
For me, it is hard to compare boys and girls, however. I have the impression 
that a large proportion of the boys are not interested at all. There are exceptions, 
those who know all. Girls are more neutral. The girls are not necessarily 
interested in the matter, but they have at least to some extent small learning 
enthusiasm for everything. They go in it.  
The interest for physics between boys and girls is almost ‘fifty-fifty’, they both 
are equally interested even if it happens in different ways and for different 
reasons and there are extreme cases on each side. I do not want to think 
especially about it. It is an irritating idea that while choosing the profession I 
should consider of men and women and think which would suit each of them.  
Nevertheless, their interests are different. Girls are interested; she is interested 
in physics, but not necessarily for example in electricity 
She enjoys the company of others in the class: she likes to work with other 
people around her. In her view, it is motivating and nice to have a class and other 
people around, not only herself, because they all share the same place and 
situation. It would not be the same if one were to study alone. 
She defends keenly arts and creative subjects. Unlike languages or physics and 
chemistry, where there are ready-given concepts or terms which one has to 
remember, in creative subjects she is able to realize herself in new ways, every 
time differently.  
If I compare different subjects at school, in languages talking is foolishly 
important. As little Finnish during language lessons as possible, it is very 
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efficient. In science, a certain kind of a testing story holds true. It means 
illustrating and it helps tremendously, and is very motivating.   Mathematics is 
so theoretical that in principle, it should be the easiest subject, because there are 
no exceptions. Once you understand the diagrams, there are no exceptions to 
the rules. This is not true for example for the German language. Once a formula 
is taught, there is an exception on the next page, and an exception of the 
exception on the following page. 
In every subject, you have to remember the things by heart. 
Mathematical subjects and languages resemble each other.  In physics and 
chemistry, there are formulae, which derive from concepts and their relations. It 
is impossible to speak languages, if you don’t remember the words. In the same 
way it is hard to advance in mathematics and physics, if you don’t remember 
the formulas and concepts.  
The arts and all creative subjects are such that they do not necessitate learning 
by rote and you realize yourself every time differently. 
Claudia represents discourses of creativity, fun, togetherness and respect for 
others, but just as important are her own reconciliation of different influences and 
her own creations, which at the same time represent her identity. She knows how 
to please others; she obeys the demands that have been imposed on her learning. 
In contrast to Lars, who had in primary school been accustomed to self-learning, 
Claudia does not have this background. She has a pattern of more traditional 
learning, where although she partly combines every piece of knowledge in her 
personal box of learning, her individual handbag of her individual context, she 
tries to obey what the school demands. The school’s demands are seen, for 
example, in tests and examinations, and Claudia trusts her memory to succeed in 
them. She says learning must be deep in such a way that knowledge is internalized. 
At the same time, she obeys the pattern of more or less learning by heart. However, 
she tears apart this idea of learning the contents of a book by heart by committing 
herself to creativeness. When she makes projects, she is able to learn profoundly. 
She also rejects the idea of learning by heart by admitting that often those things 
are forgotten once the examination is over. She also finds ways to gain time for 
herself, as she listens carefully during lessons and remembers what she hears and 
what she reads.  
Claudia obeys the demands of others. This can be seen in certain statements 
where she is judging the behaviour of others, for example, how many students 
cannot stay on task in computer class but instead go to sites which are not 
permitted or relevant to the task.  
Claudia says that the company and presence of others inspire her. At the same 
time, she offers a model for others. She demonstrates how it is possible to learn, 
to listen, to communicate and to afford every single piece of knowledge 
importance so that this piece of knowledge seems to be important. Claudia is a 
model for everyone. She is also a model of creativity, what it can mean in everyday 
life. Claudia is able to be sincere and be herself whatever she decides to say or do. 
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No one ever showed any doubt or criticism about whatever she did. She was 
absolutely respected.  
To conclude, I asked Claudia if she were a great physics and chemistry teacher, 
who wants to do everything as well as possible, how she would do it. Claudia burst 
into great laughter and immediately brought up projects, because they are fun and 
everyone can see her own input.  
 I would do as much as possible projects. Or no! As much as possible and as 
much as possible!  Anyway plenty of time, since they are all fun for everyone! 
You will understand and you see the right amount of your own input! 
4.3.4  Lars 
For Lars, I term his main discourse sparkling zest and zeal combined with self-
doing and own action. He also displays respect for others’ demands, creativity, 
own genuine interest, thrownness to life and own calculative planning of the 
future. In his account, I use subheads to indicate sequences which lead to the 
formulation of discourses. His efforts extend to creating an inspiring environment. 
His zest is a world-changing attitude, which he displays in a variety of 
subcomponents. This zest and zeal comes from his preceding experiences, all the 
influences from home, primary school and his educational path up to this moment. 
However, he himself considers that all that he is derives from his primary school 
experience.  
This sparkling zest comprises his own action. He is enabled by self-learning 
and self-doing. He has the possibility to explore the world. His knowledge comes 
from the question why. He wants to acquire knowledge himself. This knowledge 
is found when only hints of knowledge are present, and the student is given the 
opportunity to search out the knowledge. Lars elaborates extensively the 
distinction between what and why knowledge. In what knowledge, students are 
told exactly what they have to do, whereas in why knowledge they are allowed to 
freely seek out their own explication for phenomena. The powerful ideas of self-
doing and self-learning derive from his primary school experience. Additionally, 
Lars believes in group work, and his ambition is to be a group leader. It is his 
passion and where he has already shown his abilities.  
 
Sparkling zest 
In the interview situation, Lars was very enthusiastic, outgoing, radiant and 
gushing with ideas, understanding and kindness. The speech was extremely fluent, 
like an expert professor’s presentation. When I made the narrative, I corrected 
very little wording. For every interviewee, I omitted certain language mistakes. 
For Lars, it was the repetition of the adverb extremely, for example, extremely 
good, infinitely disastrous. Otherwise, I was able leave his language almost as-is. 
In a way, it turned out to be difficult to use the language of the field of research 
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and make a distinction between which idea was mine and what was his, as he used 
what could be considered essentially scientific language and at the same time 
presented outstandingly creative ideas. This, however, specifically happened in 
the interview situation. Otherwise, in the classroom, he had never spoken about 
his ideas. It can be said that he enjoyed being interviewed. As the interview 
situation was a dialogue, there were also my ideas in that discussion. My role was 
to elicit and keep the conversation moving when something new emerged.  
To begin with, the discourse of sparkling zest is the first impression given. 
From where does this derive, and how does he propagate it further? In his 
discourse, Lars gives many reasons for both the origin of his zest and how it will 
be disseminated further. In the interview situation, I did not bring up this attribute 
of enthusiasm or make any other comment about his enthusiasm.  
Lars has been the leader of different projects in the class. He was not always a 
leader right away, but the situation often drifted to a point that no one else 
possessed sufficient characteristics needed for the successful progression of the 
projects, and in that emergency, the class was broadly satisfied with his 
intervention. In this way, leadership went repeatedly to Lars.  
He gets good results on tests and examinations, but he is not the academic star 
of the class. Rather, it is while coordinating common projects that he truly shines.  
Even though I had taught Lars for three years, the matters and formulations 
which emerged in the interview were new to me. Lars has functioned according 
to his principles, but I cannot say that he would have be an ardent proponent of 
one issue, because it was only now in the interview that he expressed his ideas.    
In the second interview, at the upper secondary school, he still continued with 
the same enthusiasm, however, about different matters, such as the freedom of 
choice and the many options and responsibilities in upper secondary school. 
Indeed, he had extended the scope of being the leader of the class to being the 
president of the student board.  
 
Primary school influence  
Lars is an ardent advocate of his primary school. He talks abundantly about 
this school and compares it with others. In our school district, there were three 
primary schools. The students go for six years to a primary school and then change 
to another school, the upper level of the comprehensive school. However, for the 
science class, students from all the primary schools of the city could apply. There 
were five additional schools from which we received students. Lars’s school was 
in our district; consequently, we had all their students. Over the years, we saw that 
this school was different from others. That school had new ideas about learning 
implemented in daily school work. We saw that in that school there was more 
freedom and more project work; sometimes our teachers complained, for example, 
that the basic skills of that school’s students, such as handwriting, were not 
adequate. However, the science class and the project work and independent work 
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learnt in this school fit well together. From this school, there were a lot of students 
in the science class. They naturally kept together because they knew each other, 
lived in the same neighbourhood and had the same kind of concept of working. 
 
Self-learning and self-doing in primary school 
To understand better the background for Lars’s ideas, we engaged in a 
discussion about his two primary schools. Lars strongly feels that his primary 
school, Primary A and its teachers, are fully responsible for what he is now.  
 The school of A and its teachers are fully responsible for what I have become; 
the biggest influence comes from there. The school is constructive and it 
supports and teaches self-learning and self-doing. 
This does not necessarily fit to everybody. Some pupils need to be looked after 
all the time. Otherwise they achieve nothing.  For me, it was extremely good. 
There were many projects and different work was done. Responsibility taking 
and self-learning were taught. Still, we were going forward with high-quality 
teaching. Many instruments were used and we had international connections. 
We had a dialogue about his two primary schools, because as he began in 
another school; he says he knows them both well. To create motivation, these two 
schools use different approaches. Lars prefers the school with project work, and 
it influences his judgments. The more traditional school uses more modelling and 
students are told exactly what they have to do. 
 I could compare the school of A with another in our city, the school of B, 
where the teaching method is quite opposite. Pupils coming from A may judge 
a task boring saying they don’t like to do it, but if they are given the task, it will 
be done. Despite protests, they do it properly and take care of it. 
I don’t want to judge different learning methods too much, but as I was in an 
ordinary school for two first years I have seen both methods. In the school of B 
students are told exactly what to do and then it is done. Comparing with the 
school of A which asks questions about why we are doing this, how this could 
be done and learnt best, the school of B means commanding: we are doing, we 
are doing. I prefer the model of A absolutely.   During the two years in the 
ordinary school, there was very little social interaction. I don’t remember any 
teamwork. 
I was telling him that I sometimes may have an excellent student, conscientious 
and accurate, to whom, however, I need to say exactly what to do. Sometime I 
have to say it so many times that it would already be half done, before the student 
starts. I reminded him that as Einstein said the hardest part is to find problems, not 
the solution. Although the teacher would give the task, she should give many 
advice before such a student has access to it. These kinds of students are not quite 
unusual. Lars agrees. Later, I will return to modelling and scaffolding.  
This kind of student has always been given the questions ready in the primary 
school. Apparently, he never has had to find a problem.  This is even the 
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dominating model in primary schools and also in the science class, there are 
students from many different schools.  
 Lars’s view incited me to defend teachers and current teacher training. I said 
that new teachers are taught at the university more according to the model of 
Primary A. The training aims at generally similar objectives. Nevertheless, many 
schools follow the old style. When young teachers begin their practical teaching, 
before long, they indeed discover that the easiest way to meet the challenges is to 
do the same as has always been done. In this way, the old style of teaching persists, 
even if there are new teachers who have received different training. To be part of 
the school and teacher community, young teachers find it easiest to conform to the 
demands of the existing practice. 
Lars explained the working methods in his primary school. The overarching 
learning method of Lars’s primary school emphasizes autonomy. This is seen in 
all subjects. Project work is the predominant working method, and there is a lot of 
freedom: the student is the one who can choose. Lars concedes that this kind of 
learning does not necessarily fit everybody: some pupils need to be constantly 
looked after. Otherwise, they achieve nothing.  
Lars credits his primary school and its teachers as having had the greatest 
influence on his learning and personality. Furthermore, he has a model from home.  
As a teacher, knowing his parents and his character, I believe that there are other 
strong sources of influence as well. He has always taken on many responsibilities, 
for example, taking care of his little sister and being active in scouts.  
 Taking leadership gives him more authority among peers. He gets criticized 
by others but is able to find his way out of even difficult situations. He has a very 
clear notion about the importance of the group and about his own creative 
initiative. He is also able to find what is interesting in every matter and claims that 
it is possible for anyone to find something that is interesting in all things.  
 
What and why people 
Lars speaks about what- and why-knowledge and, consequently, what- and 
why-people. A what attitude means accepting all that others offer you; why means 
to find out. Later, I will use these concepts in this sense in characterizing students’ 
learning in Table 1 (p. 148).  
For the motivational force, it is independent desire to find out ways that make 
things happen, to have an influence on them. I enjoy doing different kinds of 
undertakings, running them, coordinating and leading all types of projects. I 
have the desire to achieve something, find something, and do all that.  
Thereby, a special feature is needed.  In a large extent, this characteristic exists 
in most humans. This characteristic is suppressed by what attitude.  No one can 
be creative, constructive, knowledgeable, a leading figure if he is never allowed 
to that position. If he is suppressed out of the way, these features that are of 
infinite value, they wilt and die away. 
 What attitude means accepting all that others give you. The independent desire 
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to find out ways to make things happen is the motivational force. If this is not 
cultivated, nurtured and cared, it will wilt and die away.  
Lars goes on theorizing about what- and why-attitudes, which represent two 
different models for learning and that the issue will be more pronounced when the 
students go to the university.  
The old model, which in his mind should belong to the history, is currently 
prevalent in primary schools and the majority of secondary schools. Going to 
higher school levels, more and more why questions are required. You do not 
succeed with what attitude. He considers it as poor teaching that from the 
beginning the school starts with “what, what, and what”.  When students get to 
the upper secondary school, they will indeed notice that it is no more possible 
to get along with this "what" attitude. 
What do they benefit from knowing that – aha - the matter is this way? 
Nothing!  Oh dear, you do not have any benefit that you know that the matter is 
like this. You should know why the matter is so.  
There is evidence that even some famous schools, which should be the best, do 
not produce the best students, because they use what- method predominantly.  
Demands and exactness of the parents 
Lars talks about his parents, who have the same attitude of encouragement for 
independent knowledge acquisition as his primary school.  
My parents have the same attitude of encouraging independent knowledge 
acquisition. They are perhaps a little demanding, but in a way that it will 
encourage. 
My parents hope that I will keep to the goals that I set for myself that I won't 
slip from the objectives which I have set for myself and that in my case, I 
would not go where the fence is the lowest . I cannot imagine that they would 
say, neither of them that I need to get a good mark on this test. The sentence 
that I could hear would be more like" you like it rightly and know how to do it, 
try now” that I would not slide from my own abilities if I knew how to do, for a 
reason of being lazy and bothered. 
The influence of the group 
Lars highlights the benefits of working in a group.  
When the group has been established so that group members can rely on each 
other, there is mutual confidence and everyone is able to be genuinely himself 
or herself and is able to learn. A student does not need then to concentrate on 
other things, only on learning, not playing a certain role or thinking what she is 
looking or what others think about what she does. 
What the others think or what someone is looking like is important and it is an 
extremely prevalent thinking model. One should strive for to get rid of it.  
Science class might remove it a bit, if the class begins to act and work properly. 
However, the class has begun to work and act in the 9th grade in spring.  It is all 
too late. The damage has already taken place. 
 Social pressure is strong, because at this age, hormonal activity is incredibly 
strong. It makes small things feel huge, insurmountable thresholds. Even a 
small stimulus, a slight pressure, or a small thought remains ringing in your 
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head and you keep thinking of it.  It will be difficult to get over from such, 
unless you can be confident that you are able to be yourself. At school you 
should be able to be yourself. One should attempt to it.  
 
I asked if he is able to know what his own self is and if it is in his control. He 
responded that that it is not at all clear. If there is some natural conduct, which one 
can follow, the identity is not lost. I understood the natural conduct to come from 
other people.  
Your own self is never in your control. Nobody is able to say who his own self 
is. However, even if the identity were lost, one is still able to manage if there is 
certain natural conduct, which you follow.  
 I continued by asking if this means that there are people who are commanding 
others about what could be worth reaching. He reaffirmed my thought. Some 
dominating people are in the dominating position. They wilfully, intentionally, 
unintentionally or accidentally cause a pressure of disturbing others from 
learning to something else.  
This is a major concern at this age level. Students obey others; they regroup 
with others and very often follow behaviour models which do not advance their 
school attendance. Teachers are not always especially conscious of this. Students 
follow these dominating students or models of behaviour. In the case of the 
science class, there are role and behaviour models which benefit learning.  
 
Significance of social relationships for success in life 
Lars feels that social relations are not only important at school but that they 
matter in life in general. To find additional arguments for emphasizing the 
importance of working in groups, Lars refers to people who have met with success 
in life. Social skills are needed if one wants to succeed.  
We see that those people who have social skills succeed. They become top-
level athletes and scientists. It is not true that only they can succeed - others can 
also thrive. They run our society, the ones who have social skills, the ability to 
appeal to the groups and the ability to work in the groups. They get most of 
their life, of learning and of new things. 
Even regarding evaluations, Lars would include a clearly marked verbal 
assessment for social skills.  
I would not necessarily give the mechanical talent the best grade, because in my 
own world of values I have found cooperation and internationalization to be 
significant skills that mark the future. The mechanical talent, of course, has its 
part. Nobody is a blacksmith when he was born, all must acquire the skills from 
somewhere. The more you are able to work with people and have an open mind, 
to get knowledge and to absorb it in yourself the better you learn and 
consequently are also mechanically gifted. 
I would raise a social component but not over other components. Now it does 
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not exist in the evaluation system. I would raise a social component, the skill 
how a student is able to clarify problems in the group how he is able to find out 
information and how he is able to do things work. 
Teacher support and encouragement  
The division of work between the student and the teacher is clearly defined in 
Lars’s thoughts. The following discourse comes without any intervention from my 
part, in resemblance to a lecture.  
Lars believes that the teacher only facilitates the students’ work, but finally, it 
is the student who works and takes the responsibility for getting information. The 
teacher paves the path for the student and provides the foundation. The teacher 
will help, but does not merely pump data into the head of the student. 
You do not do anything for the teachers, only for yourself. You should gather 
the information yourself. The teacher is available.  If you do not understand, the 
teacher will help you; tell you more about the topic and how you can apply it. If 
you do not understand at all what is explained, the teacher tries to explain it to 
you. 
The teacher should support the student's knowledge acquisition and learning. 
Nonetheless, the teacher is not the starting point of learning. Learning starts 
from the student and the teacher supports this learning. The teacher will help 
the students over the difficulties and sees that in the classroom there could be an 
ideal situation for learning. 
Lars brought up peace in the classroom as a subject of discussion. He does not 
think that the class should be very quiet. He refers to studies which indicate that 
learning is most effective when everyone can concentrate on making his or her 
own tasks, as long as this facilitates studying in one’s own way. If a student has a 
problem, she may ask her neighbour. Lars believes that students of this age, at 
least a major part of them, can already say whether being asked for advice disturbs 
them. 
Even here Lars finds a union between independence and reliance on others. 
Lars has enormous confidence in the power of group work.  
 
Independent work 
Regarding homework, Lars calls equally for more independency and for tasks 
that require thinking. He criticizes mechanical tasks, saying that these resemble 
the model of commanding, do this, and do this. In physics and chemistry, he would 
also prefer tasks which not only require that the basic concepts in the text are read 
and understood but that they also necessitate thinking. He has confidence on 
students and would suggest that teachers could rely more on students so that these 
revise the topics at home.  
I like the hand-outs of history, civics and religion, where the homework will 
mainly be that the student should know the content of the hand-outs, which are 
possibly already familiar from media, TV, internet and radio. It is a working 
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method, which focuses on the factual content rather than writing something 
over and over again.  A student might get some new information about the 
content during the time otherwise spent in writing. 
Lars thinks that there should be more talking during the lesson and that more 
subjects could be left to the independent learning and knowledge acquisition of 
students. For him, there should be more confidence that even though there is no 
homework, everyone would remember to review. I did not say anything, 
presumably because I liked the idea, but still I could have said that he knows that 
it would not work. Anyway, even if there is homework, the degree of how 
systematic the teacher is varies.  
 
The future  
What makes Lars motivated? Here again he has very sure and ready-
formulated, well-thought-through responses.  
Motivation comes from an effort to something bigger than what you are. It is a 
quest to realize one's own potential, to acquire good skills to advance higher up.   
It is a burning force. I want to make something of myself that I am not yet.  I 
want to strive for something better. I want to have the possibility to do exactly 
what suits me. I can try 200 professions to try to find the right one. I do not 
mean that the best is at the top.  For someone, the best one can be, the clerk just 
over there, for example if he or she likes it genuinely, feels comfortable, and 
tries to achieve to it, not only landing on it with constraint. 
He knows that choosing a profession is crucial. As he is not yet sure about his 
future job, he has the idea that, if necessary, he will change his choices to be able 
to find what suits him the best. He is seeking his match in the professional field. 
In the choice of a profession, he confronts the dilemma of the inequality of 
salaries.  
Even if he is interested in certain jobs, such as being a primary school teacher, 
he sees that they are not well paid. In this phase, he brings money into his plans, 
speculating whether in the choice he would consider the importance of money.  
He did not say that he is striving for a profession with good financial security, 
but he spoke about money so much that when I asked about the favourite 
profession, taking into consideration a good livelihood, he was able to name his 
professional wishes to be in the administration field. However, he emphasized that 
he would change his orientation over and over again if necessary until he finds the 
right one.  
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5 Interpretation  
5.1 Developing Themes and Patterns from Discourses in 
Response to the Research Literature 
 
In this chapter, to further examine the discourses which emerged for the whole 
class or in the individual narrative dialogs, I make use of the research literature 
and focus on selected discourses in an effort to find patterns which could bind the 
discourses together. In the previous chapters, I presented students’ discourses 
centred on Keep going, having good grades and persevering; Learning 
encompassing the science class environment, expectations about practical work 
and expectations of the teacher; Future and success in life; Being together and 
Creativity and sparkling zest. Additionally, in four individualized narratives, I 
identified the most prominent discourses, resulting in Aiming at success in 
examinations and having good grades; Creativity; Self-doing, taking action and 
determination; Respecting others’ demands; Giving encouragement and creating 
an inspiring environment; Having genuine interest; Having sparkling zest and 
searching and Thrownness to life, keeping going and planning the future. These 
key discourses describe the contents in the accounts which I may label in 
accordance with existing theories or use my own labels to describe the concept. 
Next, I build relationships between these and will arrive at themes, which I may 
reflect to existing theories.  
Analysing students’ discourse in respect to existing research is valuable, 
because it provides tools for a teacher. Learning and teaching methods derive from 
research and each teacher’s own application of theories. Using whatever method 
is an invention and based on the teacher’s theory about how things work. The 
student perspectives and experiences which I bring here and develop in a dialogue 
with them are influential, because in daily schoolwork, even for a teacher, 
students’ perspectives are rarely communicated in discussion, only occasionally 
in contingent utterings. More often they are transferred in positive behaviour, trust 
and creating a good atmosphere or in dislike, disruptive behaviour and disinterest. 
Thus, being able to find new bridges to existing theoretical tools helps a teacher 
to cope with difficult issues, especially those that are seldom expressed in speech 
or in the research literature. Although, for me hearing students’ words and 
utterings seems to offer a perspective into their life with accentuated constituents 
of their own; I am part of the dialogue. I have my research questions and make 
interpretations as any researcher would do. Sometimes I would prefer students’ 
accounts to discourse as such and leave it to the reader to make inferences. 
Qualitative content analysis allows me to find latent meanings and abstraction. 
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Roth’s principle that discourses deriving from a community speak for all the 
community is still true, and it includes me as a teacher and researcher as well. 
The questions of being able to act whether it is being able to choose or acting 
independently following one’s own values and interests, being increasingly 
independent as part of growth and development, learning, seeking, planning for 
the future, being able and experiencing success and being together with others are 
at the core of the accounts. Although students are thrown into their attendance at 
school, which means being thrown into the middle of examinations, receiving 
grades and the evaluation of their successes, as well as having all their school 
environment, teachers, classrooms and peer groups, which they rarely are able to 
choose, there are, however, things which they can choose. All along, in the middle 
of all these influences, they are in the process of constructing their identities, 
which encompasses making choices.  
 In this phase, I look for themes within and threads running through the 
discourses, developing further the themes reflecting the discourses. Moving 
forward systematically, describing and analysing students’ discourse in previous 
chapters makes certain patterns emerge, and, in this phase, having reflected over 
different literatures, the preliminary categories are reformulated and eventually 
renamed. Although categories are derived inductively, they may be named with 
concepts deriving from previous theories (Graneheim & Lundman, 2003).  
In this chapter, having already made six dialogical portraits, I pick up from 
these portraits for further examination the patterns of Self-doing and autonomy, 
Success – I can and Interest. I use mainly the accounts of Atte, Elias, Claudia, 
Janne, Lars and Marc as examples. The portraits of Atte and Marc are not included 
in the report although I use them here as examples as well.  
 Thereafter, I take up the discourses of Seeking and Togetherness from all the 
accounts and analyse Search for identity in the science class following the model 
of cognitive apprenticeship.  
 
5.1.1 Self-doing and autonomy 
Acting as an origin or being a pawn  
Having offered the entire narratives of four students, I take up the discourse of 
being autonomous. I will examine how feeling autonomous is noticeable in the 
accounts and in which respect these students follow others. I take up the two poles, 
being autonomous or being influenced by others. I use the individualized 
narratives where I can take into account the interplay of different discourses. 
Following deCharms (1976), I use his metaphor of a pawn designating a person 
who is pushed around by others and used to advance the purposes of others, 
whereas a person who originates his behaviour and is not pushed around acts as 
an origin (deCharms, 1976, p. 3). In an interview, a student uttered that teachers 
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do not treat students individually enough; he felt that sometimes students are like 
cattle being moved around. This student also found it difficult to be motivated in 
various subjects. This gives a reference point to the value of being oneself and 
original, and as it derives from a person who is silent and withdrawn, it expresses 
the value of a quest and desire for being original. Yet, while he himself was 
withdrawn, acting as an origin was not his way; consequently, he felt that he was 
being treated as a pawn, but he extended this to other students as well. With the 
exception of this student, all the other students with all their own strategies for 
navigating in the situations showed a lot of initiative and did not seem to feel 
pushed around. This again could to some extent go back to the dialogical situation 
of the interview. The students wanted to convey to me the message of being 
themselves, being autonomous and deciding for themselves. Thus, it was a 
discourse they chose to represent. Was it genuine autonomy or an impression of 
being autonomous, an illusion or desire of being autonomous? Could it be a trait 
deeply ingrained in our cultural setting? Later, when I bring in opposing elements, 
the two poles simultaneously presented becomes apparent, indicating that there 
are interesting clues of the presence of both accentuated autonomy and reliance 
on others’ values. Strikingly, these may be present with the same person, as with 
Mari who closely follows her best friend at school but would consider moving 
from home to live independently.  
In view of the motivation literature, six chosen interviewees may be said to 
represent either intrinsic (coming from oneself) or extrinsic motivation 
(originating from others), with different degrees of regulation. Still, I find it 
extremely difficult to position a person to a fixed category of motivation, such as 
the classification of Deci and Ryan shown in Figure 1 (p. 20). Furthermore, 
classifications differ constantly; someone can be intrinsically motivated in one 
thing and have different degrees of extrinsic motivation according to one’s own 
palette of values and depending one’s own schedule of regulation. These 
regulations develop “online”, according to the influences and demands of others 
together with the physiological development of the young people. Motivation is 
topic-specific and context-specific. A student can be intrinsically motivated but 
still respect the values given by school, parents or peers. Students are permanently 
negotiating between their own interest and respect for others’ values.  
 
Picking up values  
In regard to motivation in the students’ accounts, I find the concept of seeking 
much more fitting than classifications of different degrees of intrinsic or extrinsic 
motivation. Students are permanently seeking things which are good and 
appropriate for them, independently from others’ influence. They are thrown into 
a situation and they try to make the most of it.  
They are thrown into their attendance at school and have the whole package of 
anterior influences. Their studying and behaviour may be classified using scales 
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of degrees of regulation. Still, students can be said to selectively pick up values. 
Indeed, they have integrated the norms of the school and parents to different 
degrees. Some have completely identified with them. If confined to motivation to 
learn physics and chemistry, there are some who are genuinely intrinsically 
motivated. However, even within physics and chemistry, with different topics, 
motivation and interest may vary. I believe that there is an inner reason which 
moves students. Thus there are two tendencies: first is the influence from the 
outside which is trying to educate students from the outside. This means 
transferring culture on varying levels. On the opposite pole is the person’s own 
biological core, which, in my study, I identify as including basic emotions.  
Next, I consider autonomy in the accounts, beginning with Atte, who is good 
in academic learning. The entire narrative of Atte is not included.  
 Atte displays a portrait of a person whose motivational orientation comprises 
a variety of entangled elements. He shows intrinsic motivation in the specific area 
of academic learning. He is interested in learning, and simultaneously he deeply 
seems to want to be a good student, who is respected and approved of by other 
people. He has fully identified the values of the school and his parents. They are 
so deeply integrated that they are a part of him. In his discourse, he makes clear 
statements about the value of being independent and autonomous. Autonomy 
means for him that he himself can be responsible for his studying. He has, for 
example, found good learning strategies. In Korsgaard’s (1996) definition, he is 
fully autonomous, because he has adopted others’ values voluntarily and has not 
resisted them. Moreover, he seems to have scrutinized his decisions 
independently.  
In some respects, though, it can be thought that his values are even introjected 
and that he has not really internalized them. He emphasizes the utility of the 
subjects for him, yet he has identified with the values of his parents and the school. 
However, he nicely blends the values of the Other with his own search of 
knowledge.  
Atte wants to be successful and even competes with others. He does things to 
show himself and possibly others that he is good through achievements. However, 
he says he does not need others, but as he receives admiration and acceptance from 
others, it may be that he nevertheless seeks it.  
Reconsidering his intrinsic motivation, I would rather say that he has a 
profound quest for knowledge, for something that he does not yet have, which 
offers him possibilities and many unsearched terrains to explore further. Thus, I 
would consider the distinction between intrinsic and extrinsic motivation to be too 
narrow and simultaneously black and white. He has a strong motivation, which is 
intrinsic. However, he calculates and estimates and uses his cognitive abilities to 
judge his next move. One aspect of using cognitive abilities is to be able to 
navigate among the social contexts, in this case, the school and classroom 
environment and his parents. All these give him values which he knows he has to 
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respect to advance in life. He has to continuously estimate the long-term 
consequences of his actions and use his cognitive abilities in self-regulation.  
He could be viewed as entering into his third space, as he first has been 
socialized to the values and culture of his home, then to the values and culture of 
the school, eventually resulting in a burgeoning phase of creating his own third 
space.  
 
Confidence in the authority of teachers 
Atte has entire confidence that all the subjects learnt will be useful in the future. 
In doing so, he relies on the authority of teachers and those who have composed 
the curricula and written the textbooks. He believes that the school offers only 
subjects which are good for him, knowing that even those topics which now seem 
“stupid” to him will be needed later. He is motivated and eager to learn things, 
under the condition that they will be needed in the future. Once when the teacher 
was absent for an international project meeting and the students had to study for 
themselves, having only indications about the tasks from the book, the students 
had difficulties in understanding the task. They did not know why they had to 
study about the straight lines in the system of co-ordinates, the equations and 
slopes of the lines, they did not see their usefulness. I only learnt this during Atte’s 
interview. For me, it indicates that the teacher is needed to give the meaning and 
purpose to the studies. Thus, the teacher gives guidance while also orienting the 
students about what is important and necessary in studies and more generally in 
life.  
Atte and, for instance, Laura have absolute confidence that all that is taught is 
needed. Indeed, the question of whether different subjects are needed arises 
frequently with students. 
In Atte’s account, there is a concern to meet and fulfil the expectancies of the 
Other. He persistently has this pursuit to be good and to fulfil the expectations 
which are set for him. This is meeting the Other, which introduces the ethical 
aspect of the respectable and right way of acting.  
On the other hand, Atte is using his abilities to calculate and estimate the 
consequences; he determines that it is better to work today than to leave it to be 
done later. Emotions and play are far away from his discourse, he does not make 
any allusion to them. If he does, it is to make comments about students in other 
classes making noise and disturbing. 
 
Teacher transferring values  
Does the total reliance on teachers, curricula and textbook indicate that the 
values of someone else, in this regard the school system, are totally integrated? 
And are those values the values of the society, the school or the teacher? From the 
accounts, it has become evident that the task of the teacher is to translate the 
scientific language into everyday language. At the same time, is it the teacher who 
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also translates and transfers the values of the curricula which are to be 
incorporated into the classroom practice? In many accounts, it seems that the 
teacher is the gatekeeper between the students on one hand and on the other hand 
the curricula, textbook, school and society. The teacher seems to introduce and 
customize the values of curricula, and this is possible to do only in the way that 
she conceives them.  
 
What knowledge is transferred as such – why knowledge keeps the learner active 
in searching  
Lars displays a totally different view in regard to knowledge acquisition, which 
emphasizes his own actions and, more generally, the reaction of an individual 
learner. As the teacher does not “pour” knowledge in the learner’s head, the 
learner is active and acquires the knowledge. Lars uses the words what and why 
to designate the two opposing ways of approaching knowledge. What knowledge 
refers to facts that are given as such, why knowledge means that the learner 
approaches matters asking why things are like they are and tries to find out. The 
why questions lead to self-learning and self-doing, which in itself means 
independent knowledge acquisition and autonomy. Here again, why questions 
could be interpreted as the use of the powerful resource of one’s own exploration 
and seeking.  
Lars contends that the desire to find and to achieve something is suppressed by 
the what attitude. If knowledge is offered in a neat and tidy package, it means that 
learners are not given the possibility to be creative, constructive, and 
knowledgeable. Their spontaneous seeking is hindered and stopped. For him, it is 
also a question of power relation. With thewhat attitude, he is subjected to 
acquiring knowledge, the content of which is decided by someone else. In this act 
of submission, the student is assigned the position of a subject, who is not able or 
allowed to make her own decisions and be autonomous. This also means that a 
person cannot be a leading figure if she is never allowed to hold that position. 
Here, Lars uses the word a leading figure, to designate a person with power and 
her own decision-making position. He claims that this property is in most 
individuals, but if it is not allowed to flower, it will wilt away. 
 Lars seems to claim that even the position of either being subjected or being 
independent and allowed to make one’s own decisions is learnt. One could say 
that the student has had the idea that she is not able to manage on her own foisted 
upon her. Consequently, someone else knows and does, and she lets someone else 
do it, because she does not feel she is able. Here, autonomy and being able go 
hand-in-hand. While a person sees herself as capable, she may be autonomous and 
make her own choices and consequently even have the power to be a leader.  
The independent desire to find out ways to make things happen is the 
motivational force for Lars. Nevertheless, to define Lars as intrinsically motivated 
is too narrow. The term intrinsic does not describe what Lars is doing. Lars is 
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searching, comparing, creating and acting. All this, however, is inherent and 
comes from the core of a human being. He adopts and respects other people’s 
values. 
 He is certainly intrinsically motivated; he does things for their own sake. But 
this is only a part of the truth. He is active and uses all his capacities. He explores 
his environment and seeks his way and identity in different situations. Intrinsic 
motivation is often described as being interested in one particular thing, like 
mathematics. Lars is not confined to a particular thing. He navigates between all 
the contexts thrown on his path and is actively searching new ones. He definitely 
decides what he does, but at the same time he has consideration towards what 
others say. He respects and accepts others’ values.  
 
Making one’s own creation  
Claudia seems to have accepted the values of the school and her parents, but at 
the same time she is capable of doing what she wants and enjoys what she is doing. 
She succeeds in combining what is expected of her and what she wants for herself. 
This may take time even from sleeping, but nevertheless she manages. She speaks 
about creativity as being able to express herself and her feelings. She says that 
ideality, which encompasses the presentation and enrichment of ideas, is 
creativity. Ideality could mean that she aspires to the values that she has chosen, 
that she has picked up as in the supermarket, all the time being autonomous to 
make these choices. The presentation could mean restructuring all the 
opportunities that are present. The enrichment of ideas could mean being active 
in making her own patchwork, her creation resulting from the ideas received. She 
is creative even in her study endeavour. She wants to be autonomous, she needs 
relations to others, and she wants to feel successful. All this she combines into a 
creative wholeness, completeness and entirety. She sees that students, teachers 
and other surrounding people create a good environment. When there is a good 
atmosphere, it is much easier to study. “Excursions, projects and all doing 
undertaken together” create good studying atmosphere for Claudia. In the whole 
appearance of things, a clear tendency can be seen toward identification with the 
values of others paralleling with an intrinsic motivation of her own, a message 
from her core being, which essentially means being able to create. Here, one could 
also differentiate between intrinsic motivation regarding a specific topic and fully 
identified and integrated extrinsic motivation in many subjects. Even if a topic is 
not intrinsically motivating, learning it may advance other goals, and then it can 
be integrated into her personal package.  Having different hobbies, such as 
basketball, acting, music and all her friends outside the school, and wearing a 
different dress every day, all this takes time and effort. Nevertheless, as she 
receives good grades and wants to progress to a renowned upper secondary school 
and to create a good atmosphere wherever she goes, she can use her creativity to 
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feel self-determined, competent and appreciated by other people, whether these 
other people are parents, teachers, peers, or whoever she may come across.  
Me as an individual being interested in the subject  
Elias has an accentuated autonomous attitude in his approach to his studies in 
physics and chemistry. He is intrinsically interested in them, and he follows his 
own interest. He reflects on the contents of the topic and wants to decide what he 
learns, and in every instant he is building connections to his existing knowledge. 
Still, he respects all knowledge offered at school and considers it as a possibility. 
Although he is intrinsically motivated in the studies of physics and chemistry, he 
accepts the values offered by the school and his parents and similarly aspires to a 
good position in society. When he talks about the future, a good profession and a 
secured income are important for him. 
  
Responsibility of the student increases from primary to upper secondary school  
Elias finds a line of increasing self-doing and responsibility when he reflects 
on his path from the primary to the secondary school. In primary school, teachers 
take responsibility for the students, even excessively, while in secondary school, 
students are expected to take on more responsibility. He knows that in upper 
secondary school, studying will change again. He will have to read more, because 
the content will be more in-depth. He knows that he must work hard and 
independently. Teaching will no longer be personal.  
In primary school, on the other hand, there was too much care from the teachers 
as things were explained too many times. It was necessary for some students, but 
sometimes, for him, it was excessive.  
All the time, he acknowledges the worth and uniqueness of his primary school. 
Since at that school there was a great deal of independent work such as projects, 
he is accustomed to independent learning and is looking for it. Some classmates, 
for example Lars, Janne and Marc, come from this same primary school. He thinks 
that students should be able to learn rather independently as it is in the end the 
students themselves who learn.  
Being autonomous and doing things independently is accentuated as Elias 
conceives that he could choose the science class, and he can further choose to 
study so that there will be the possibility to advance in society, which education 
affords. School is thus a possibility which the student chooses.  
He is interested in physics and chemistry. His autonomy makes itself evident 
when he stresses that every person should learn what is important and interesting 
to that particular person.  
 
Autonomy in deciding how to work  
Janne cannot be designated as intrinsically motivated in school subjects, as he 
claims that few subjects are such that he would do them for fun. However, he is 
Eeva-Liisa Nieminen 
                                                                    
132 
 
extremely motivated. He is a top performer. He has goals and values, he knows 
what he wants, and he progresses faultlessly toward them. He is appreciated 
among his peers. Thus, he achieves social appreciation. He is competent, because 
he gets the best marks. He gets admiration, because he has beautiful gadgets, and 
these he has because his parents can afford it. Why would he not attempt the same? 
He is autonomous in his learning, because he has decided to learn in the way he 
has seen is the best for him. If this happens, because he has identified the values 
of his parents and the largely accepted values of the society, is there any reason to 
claim that his reasons are less valuable than those which are in general called 
intrinsic?  
His aspirations could be judged to be extrinsic. Still, he is profoundly 
motivated and knows what he wants and goes toward it. He has identified with the 
values of his family, and he appreciates the academic profession of his father and 
the wealth he has. The reason for all this wealth is that his parents have acquired 
good professions and work with success. He wants to do the same.  
For Janne, motivation comes from his firm knowledge of what he wants in the 
future. He wants a secured position with a good job and a good salary. He wants 
to give his next of kin and himself the same comfort that he has received from his 
parents. He thinks that being wealthy is nice and worth achieving, and for him, it 
is important to succeed. His expressed goals are seemingly mostly material, which 
Niemiec, Deci and Ryan would call extrinsic aspirations (Niemiec, Ryan & Deci, 
2009).  
Can I consider Janne autonomous? As Korsgaard (1996) defines it, he is 
autonomous; he has chosen his values, even if they are others’ values, and he has 
scrutinized them and is happy with them. Could it rather be that at the same time 
he values and respects others? If he knows what it is possible to attain through a 
good education, why would he not try to achieve it?  
In general terms, would it be possible to create interest among students by 
accentuating the benefits in their future professional life? Still, can this be done if 
the values for studying are predominantly material? In international surveys, 
interest in science learning is strong in developing countries, and this may be 
interpreted as deriving from its benefits in advancing socially and materially to a 
good position. 
Janne, again, is in a position where seeking is the best way to achieve goals. 
Like a player of chess, he can see how to achieve a goal and which moves he has 
to make. He is “sniffing” and seeking as do the rats in Panksepp’s observations, 
even accepting the labyrinth of attending school as a reality, the stuffy air of 
Thursday afternoons, when optimal learning conditions are far off.  
Yet, he has a plan and a strategy, and it does not matter if the air is stuffy or 
the contents of the subjects are not interesting, he knows what he wants and is able 
to achieve it. He is quiet and does not express his feelings. Nevertheless, he 
appreciates social relations and the ability to communicate; even the interview 
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situation gained his appreciation and approval. His aim is ethical, because he 
wants to offer his next of kin all the material good he has.  
If material values are estimated superficial in society, the choice could from 
this perspective be criticized again. Would the world be a better place if people 
did not run after material values?  
Janne appreciates the Other. This makes itself evident in many passages. He 
explains how he is not bullied, because he is able to be friends with even the 
difficult students, those who potentially could bully. He appreciates his parents. 
He considers his future in light of being able to provide happiness to others. 
However, in the classroom situation, he was always quiet. In his opinion, the 
students should be taught more about how to express themselves in front of an 
audience or with adults. If theinterview had been earlier, I think I could have 
modified my thoughts about interaction with students like him and especially him, 
who is silent and sits in the back of the classroom apparently satisfied. I would 
have prompted more interaction with and response from him.  
5.1.2 Success – I can 
Here, I arrive at the discourse of being capable and successful. I will examine 
the students’ interpretive repertoire of succeeding, which encompasses being able, 
competent and creative. Most students have developed their own strategies to 
succeed in learning. I begin with Atte and further analyse Lars, Claudia, Elias and 
Janne as examples of being capable in some area.  
 
Being a good student  
 Learning is Atte’s main focus at school. He has elaborated appropriate 
strategies for learning, constantly underscoring the value of understanding. He 
understands the meaning of things by listening, reading and reflecting. He has 
developed good learning strategies and feels competent when he succeeds. He 
knows that good marks and positive comments provided by the teacher indicate 
success and that if his parents or teachers do not make remarks about him being 
lazy or noisy or having forgotten things, he has succeeded. He is able to interpret 
his parents’ and teachers’ requirements and tries to act accordingly. They do not 
have to make remarks to him personally; instead, they may give general advice or 
address someone else with blame or positive remarks, and then he knows what is 
expected. Atte evaluates his capabilities when he sees that he understands topics 
or through feedback which is provided by the marks, grades and comments of 
teachers.  
For Atte, persistent motivation to learn comes from trying to understand the 
wholeness of things and how all the concepts are interrelated. He wants to make 
sense. Trying to get more extensive information, he can better explain the 
deficiencies and holes in a text. Understanding the world and its structures brings 
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him challenge. He gets admiration and rewards for his success. Even Atte is 
seeking he tries to track his path in the garden of knowledge in order to understand 
it thoroughly.  
Atte is deeply interested in being a good student and a good person, and he is 
motivated by this endeavour. He knows that his efforts will be rewarded. This 
esteem from others, which he is craving, enhances his self-esteem and makes him 
feel competent.  
 
Being a leader 
Lars has been given optimal challenges. He wants to be a leader, and since in 
the class clear rules have not been established regarding how to elect a leader, Lars 
is the one who finally gains the confidence of the others. When given the 
leadership role, he has the challenge to succeed, and, consequently, with his 
actions he receives immediate feedback from the class and can see if he has 
succeeded. Being a leader, having this proper position and succeeding in it, gives 
him feeling of competence.  
It is not primarily the position of a leader he pursues; rather, it is the possibility 
of advancing project work, which is profoundly in concordance with Lars’s idea 
of acquiring why knowledge instead of passively receiving what knowledge. 
Competence comes from understanding, and why knowledge aims at 
understanding, whereas as Lars believes that what knowledge does not need to be 
understood. 
 
Being successful and achieving her own dreams 
Claudia shows her ability to succeed in her life by being both autonomous and 
appreciated by others. She does it in a creative way. She is able to combine her 
own different expectations with the reality of the expectations of her parents and 
teachers. She enjoys learning. When she learns, she feels competent. When she 
analyses learning, she mentions communication and encouragement as central 
goals; for example, languages are able to facilitate communication, and art 
subjects encourage her. Are those goals the ones that are missing in science 
education? For her, proper learning means internalizing what is taught, and the 
learning is deep if it is not forgotten after the test. An interpretation of her 
comment may be that many things are forgotten after the tests. Deep learning 
experiences, where one sees with one’s own eyes, or encounters with positive or 
negative emotions, or invests a lot of personal effort remain in the memory. All in 
all, she relies on memory and is happy with creative subjects, because then 
memory is not needed.  
 I interpret that she feels happy, confident and talented when she succeeds in 
combining all the different activities that she has chosen. She feels capable when 
she is admired and when she receives good marks. 
 
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
135 
 
Understanding the matters 
 Elias estimates that the feeling of succeeding increases self-esteem. For him, 
understanding the subject is the reward and feedback of succeeding. Then he feels 
self-assurance. Elias is aware that being too proud and overwhelmed by success 
may lead to problems.  
When you succeed, it enhances self-esteem. I want to succeed. If you succeed 
too much, it can go to your head. There is nothing wrong if someone succeeds, 
as long as it does not rise to the head. Concretely, the success could be, for 
example, a doctoral dissertation or if you get recognition, an award, like an 
artist could get – me, I won’t become an artist. They are big things. 
Succeeding at school precedes success in life  
Janne has identified with the values of his family; he appreciates the academic 
profession of his father and the wealth they have resulting from the fact that his 
parents have acquired good professions and they have worked to succeed. He 
wants to do the same. It is difficult to judge whether he has identified with the 
values of his parents or that he sees concretely what benefits there are having a 
good education. In succeeding along this path he feels self-confident and 
competent. As his parents have studied at the university, he is acquainted with 
different paths of education. While some of his peers may only see the immediacy 
of the events happening around them and are blind to the future, he already knows 
because he has learnt it from his parents who have made it. The same phenomenon 
can be found in the accounts of Nina and Eric. Nina has decided that she will 
become an engineer, as “it seems to be in the family”. Eric also considers the 
possibility of choosing an occupation that is in the family.  
Janne receives admiration, because he has beautiful mobile phones, and he has 
these because his parents can afford it. Could he interpret that this admiration 
derives from the wealth, and since he has it, he knows that it is worth achieving? 
Then, all that’s left is to achieve it.  
As he knows that success at school leads to success in the future, he knows that 
success at school is worth all the effort. Certainly he feels competent when he 
receives very good marks, repeatedly the best ones with no mistakes whatsoever. 
Although, in his account, he is not referring to this immediate success and 
feedback that good marks offer, he has created very powerful strategies, for 
learning texts and contents, to attain these. 
5.1.3 Balancing between other people’s expectations and one’s own 
choices 
Parents, teachers, peers and the whole cultural background set expectations on 
students. The expectations regarding school and especially the science class are in 
concordance and fortified, because the whole class shares these expectations and 
values. Even if students may be very independent, they largely share the values of 
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their parents and school. Discordance might arise if dominating classmates 
pressure others into disturbing behaviour. Many have experience of this both from 
primary school and from the observation of other classes.  
The students’ discourse conveys both autonomy and reliance on others’ 
requirements. The students have multiple goals and sub-goals, and attaining them 
necessitates effort. They are continuously searching for new affordances. If a path 
opens up, it is pursued even if it may require effort. Janne and Milla show 
extraordinary resiliency to get where they are aiming at. Milla sees that the science 
class is demanding in many ways; in mathematics she has to especially work hard. 
Janne works hard even if he is not interested, but since he knows his path to further 
success in life, he works methodically and gets good results. Nina claims that she 
is independent of her parents’ influence and that the future is left quite open for 
her. She has always wanted to become an engineer. If her parents were to give her 
money for good grades, she would no longer be studying for herself but for her 
parents. They do not, and even with a possible slight regret of not getting any 
monetary reward for excellent grades, she is happy with her mother’s decision. 
Other than Nina, no one else raised the question of receiving money.  
The students are also tuned in to the advice and claims of their parents, teachers 
and other people. This discourse comes from society, and it directs them to behave 
according to these demands. But simultaneously, there is another discourse, their 
discursive practice, which is their own invention for coping with the situation. In 
this dual situation, they use the available structure of schooling as a means to 
obtain to their very clear goals. These goals may be material or otherwise valued 
endeavours.  
 Claudia is an example of how it is possible to combine and live through the 
discourses in practice (the structure offered in institutional discourse) and 
simultaneously discursive practice (her own managing of the situation). She 
combines everything, the social demands of her parents, teachers and other 
students and still her own needs for hobbies, creativeness and acting on her own 
initiative. Other students as well combine the expectations from others with their 
personal goals. In the middle of development and adolescent growth, 
responsibility for one’s own actions increases, as Elias and Atte, for example, 
explained. In primary school, the students are taken care of; in lower secondary 
school, not as much anymore; and in upper secondary school, even less yet. Atte 
gives an example of how in primary school, his parents had to ask if his homework 
was done. When he was in lower secondary, they did not need to any more. The 
same applies to all forms of scaffolding. With increasing age, students learn to be 
more independent and take more responsibility.  
This discourse addresses items which could be situated under the heading of 
self-regulation.  
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5.1.4 Seeking and finding interest 
Here, I address the discourses of genuine interest in a subject and niceness and 
fun underlying in activities.  
Although interest as a word is frequently used by the interviewees, its meaning 
is not explicitly opened up by students, interest being a reason for acting, which I 
could characterize with a metaphor of a signal of moving on, comparable to green 
traffic lights. It is also an expression of one’s own selective power and autonomy. 
At the same time, nevertheless, there is seeking for new routes. Thus, interest has 
a twofold appearance. Everything that is encountered offers as long as it is new a 
possibility for searching and making acquaintance. With positive experience, 
green lights twinkle to convey a message of going on.  
In my study, I found developing interest, I found concerns about the 
development of identity and I found participation and membership in the science 
class. I conceptually combined interest with the concepts of identity development 
and participation in a community of practice. These theoretical concepts overlap, 
intersect and connect with each other. My approach makes it possible to detect 
interest development sequenced in successive phases, as has been described in the 
literature (cf. Hidi & Renninger, 2006). It is an interest development intertwined 
with identity development first within the community of the science class (micro 
community) and then possibly leading to identification with the science 
community more generally.  
The interestingness of school topics and studying in this micro science 
community varies from Nina, who finds that most things at school are exceedingly 
interesting, to Janne, who feels that few topics are so interesting that he would 
learn them just for fun, although he still learns them extremely well, as they are 
instrumental to his goals in life. New things are found to be interesting, because 
they are not yet known (Elias); or too much repetition is boring, as mathematics 
was boring in the primary school, because the class was advancing too slowly, 
and there were not enough challenges (Atte); or the course on the use of the 
Internet was boring because the students knew it already (Elias). Lars makes a 
powerful contention that it is possible to find interest in every subject. He displays 
an open attitude to the world, as does Marc, who wants the elements of joy or 
happiness to be included for him to be interested in a given activity. Being 
interested is then a prerequisite for learning as it gives a green light signal to work. 
The elements of joy and happiness are emotions and affectivity, which Marc 
formulates into words, but which surely represent many others’ views. As an 
open-hearted and sincere person, Marc is able to express something that is found 
but not talked about at school.  
 Challenges offered by the world and its structures direct a person to explore. 
If studying goes smoothly, it is experienced as natural and suitable for the person, 
thus signalling a green light to go on. If an interest in something is present, it is 
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easy to learn. If there are problems, this leads easily to reduced interest and red 
lights turn on. Elias binds together his own choice and interest. He does things 
which he likes, and he learns things which motivate him. Affective experience 
already attached to an activity from previous experience leads to action and this 
action to learning. At the same time, Elias considers the value of the activity for 
the future, this representing the cognitive aspect of interest. According to Elias, 
everyone should learn what is interesting to her or him although it might not be 
important in someone else’s view. Elias is genuinely interested in physics and 
chemistry and equally sees the possibilities that studies in these subjects offer. 
Elias looks both back and forward while determining his interest.  
Green lights signal to go on once there has been success. It is safe to go on if 
one can be sure that everything will go smoothly. If there has been a positive 
experience, which has given a feeling of happiness, new things attract because 
they can contain additional positive elements. The person scours all the 
possibilities to find this same feeling again. This feeling may have come from 
mastering a challenge in one’s environment. All the nice experiences accumulate, 
and finally a succession of successes is created. While the individual gathers 
experiences and learning, success in each new challenge becomes easier. 
However, new challenges are needed to exceed the precedent level. For this, 
seeking is needed. All the time, the individual is planning for the future. If I do 
this, it will entail success immediately. Yet, I have to consider the future as well 
and continue to be successful.  
 
Gaps in knowledge, success, utility and future interest  
Does knowledge create interest in itself? Interestingly, Atte says that 
mathematics does not create interest yet, because he does not need it now. In 
contrast, physics and chemistry create interest, because there are inconsistencies, 
gaps in understanding that he wants to be able to explain and understand. He has 
a profound search for understanding the wholeness of things. He wants to make 
sense of these gaps, inconsistencies and obscurities. Mathematics is presented and 
approached in a way that has not offered the possibility of finding out what it 
actually is. He expects that there should be some future utility in mathematics, 
which, however, he has not yet found.  
A rationale for utility is needed. Atte explains how when the teacher was absent 
and the students did not understand the material, they needed a rationale to 
understand the reasons for studying the straight lines, which was then missing, 
because the absence of the teacher.  
Thus, there must be some gaps which create questions, and Atte must know 
that in the future he will need this knowledge. As there is no benefit to be seen, 
nor gaps to be clarified, mathematics does not motivate him for the moment.  
Interest starts with finding novelties and then exploring and finding out what 
they are. It is sustained by success in the enterprise. Unlike others, who continue 
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speaking about interest and its importance for learning, Atte, in contrast, shows a 
genuine interest in academic studies, as such. For him, the interest is already there, 
but it is fortified by the gaps and inconsistencies of knowledge in physics, which 
make him search to rebuild a coherent overview. This search is sustained by 
success.  
Atte’s plans for the future are founded on the idea of going forward in the 
direction of his strengths. As he is strong in many subjects, he does not yet know 
which field to choose. However, he wants to use his strengths. The criteria for 
choosing a study field would thus include both being successful and that in the 
future it should not become dull. If he were knowledgeable in many things, his 
work tasks could be varied, and he would not need to always do the same tasks in 
his professional life. In primary school, he had the experience of the class 
advancing too slowly in mathematics.  
When Atte tries to fill gaps in his existing knowledge, it is consistent with the 
findings of Hebb, White, Lepper and Malone, for instance. In this, his learning 
follows one of the ideas of constructivism. He does not construct the ideas of 
physics or chemistry. He takes them ready-offered, tries to understand and place 
them in his knowledge structure. Pieces of knowledge are integrated into his 
existing knowledge structure. This is assimilation in the terms of Piaget. 
Sometimes he has to restructure and change his existing knowledge to fit new 
knowledge into the structure, which corresponds to accommodation in the terms 
of Piaget 
If a student has a good memory, it is very easy to remember by heart. Affective 
searching consists of picking up what is pleasant. Being forced to change existing 
structures may engender interest, because it offers an opening for searching. It can 
be much more difficult to reformulate a piece of knowledge, because it is already 
well formulated. This would necessitate finding other knowledge and compare all 
knowledge acquired. However, accumulating knowledge makes it easier to 
understand and complete the puzzle of knowledge structures. Would this compare 
to the what- and why- knowledge proposed by Lars? What knowledge means 
accumulating ready-offered information, and why-knowledge means explaining 
the gaps in knowledge.  
 
Gaps and why-questions 
Gaps and why questions are pursued as well, when Lars declares that for 
anyone, it is possible in every single matter to find interesting elements. The next 
excerpt is expressed in an almost pathetic and extraordinarily convincing tone, 
which I still have in my mind. To my question what it means regarding motivation, 
if somebody mumbles and says: “this is not nice”, Lars gave the following 
conclusive answer:  
If he says that this is not nice, it will not yet mean anything. If he says that this 
is not fun, but still does, he has the character that he brings out his views. But if 
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he refuses to do anything and sits only there, and will do nothing to the matter, 
if he says that this is not fun, he will not do anything at all, he won't touch this 
at all, it shows that he is not interested.  
But beyond that he is not interested, he does not even bother to find out that he 
could actually maybe at some point start to get interested that he could make the 
matter interesting for himself, find the new in the subject. In every matter, there 
is always something new. 
Thus, for Lars, in every matter one can generate gaps in contents, which can 
then be approached with enthusiasm and interest. If only one found some small 
point to wonder about and explore further, maybe he would get interested. 
However minuscule it may be, it could create a gap in knowledge or something to 
grab onto and start working with. One should find her personal point of view and 
connectionto the matter. She has to manipulate and get a grip on the matter. If it 
is an object, it is easier, because then one can use one’s senses and hands. This is 
exploration and seeking.  
Lars speaks about what- and why-knowledge and consequently what- and why-
people. What-knowledge does not contain gaps and holes, whereas why-
knowledge enthrals, captivates and causes a person to search.  
 
Seeing the results of one’s action  
However, this is not enough; the motivational force, Lars argues, is an 
independent desire to find out the ways that make things happen and have an 
influence on them. He has the desire to achieve something and find something. 
Thus, he refers first to curiosity and research. Simultaneously, he wants to see the 
result of his action. This is a manipulation of things. It is also feedback of success.  
 
Feedback and keep going 
When he sees what happens, it entails feedback and rewards, which indicate 
success. For example, it is not necessary that all the issues of the curricula and the 
textbook be gone through thoroughly; rather, the students should learn to find out 
how things work in individual cases. Lars believes that research methods should 
be learnt so that everyone can find out things and learn how these could be applied 
and eventually develop their own kind of research, where the acquired skills are 
utilized. In such a way, “you can get into your stride”. This is a state of zest, and 
things start to roll and keep going.  
In interest development, following Lars’s ideas there is first a gap, which 
means a desire to find out, then manipulation, thereafter an instant success, which 
leads to an outstanding stride and enthusiasm, endorsed with attention and 
concentration, and this means a state of nascent interest capable of generating 
further interest.  
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Ready-offered or given the possibility to do it on one’s own 
What and why attitudes concretize the question about the importance of 
content, method and application (Hodson, 1988, 2011). When I asked the students 
about the reciprocal importance of these three, the answers diverged. I obtained 
some answers clearly defending the content, but those who advocated the method 
gave very fundamental reasons. Lars started with a metaphor: give food to a poor 
person, and he will live for one day. Teach him how to cultivate the land, and he 
will live with that knowledge to the end of his life. The content is not valuable as 
such, because it is ephemeral, but how the content can be reached and used is 
valuable forever. If he is taught how he can independently acquire information, 
his interest will wake up. He wants to know what is going on and what could be 
done in that situation. His activity is future-oriented. Lars displays here the same 
searching and seeking which I have found in numerous accounts.  
Lars explains it with the words what and why. What knowledge means ready 
facts formulated perfectly by someone. As it is ready-offered, there is no place for 
finding out. Nevertheless, he wants to find out: “What does this mean, why is this 
so?” Indeed, here I make a connection to affective neuroscience and Panksepp’s 
(1998) concept of SEEKING, which in the context of other mammals, means, for 
example, that rats are sniffing around to search new affordances. In the same way, 
from the explanations of Lars, it is possible to trace the same sniffing out. Students 
are not given ready-made answers but something that includes hints and promises 
about something that can be interesting. Possibilities open up when new situations 
are confronted.  
Lars criticizes the lack of effort of those who do not find things interesting. He 
thinks that it is possible to find something interesting in every matter. This 
happens when one has an open attitude in one’s encounter with the world. He 
knows that while encountering novelties he can broaden his view, and they help 
him to develop personally. He says he has a burning force inside, which enables 
him to grow and to rise to something bigger than he actually is.  
 
Utility for today or the future  
Marc has a very practical attitude: he is interested if he knows that he will need 
that particular knowledge later and that it is necessary for him. He gives nice 
examples: the motive for learning mathematics is that he understands prices in a 
shop and is able to calculatemoney. These motivate him to learn mathematics.  
Marc’s view confirms future success as a possible green light for continuing. 
Thus, interest is created by the expectation and anticipation of future value. It is 
an option to be realized in the future.  
This idea of future benefit is visible in all the accounts. Elias, although he 
displays an intrinsic interest of finding out the phenomena of physics, likewise 
sees school as a possibility for the future. Even if his parents did not study 
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extensively, he could find a better position in the society by studying. School 
opens up new possibilities. Thus, studying contains an option for a better life. 
Marc, in contrast, knows that he will not use physics in his future profession 
directly. He considers that physics is mostly needed only if one knows one’s future 
profession to be in physics: either one should have a clear goal as to how far one 
wants to develop oneself or to know that one wants to become an engineer. He 
admits that few know their future professions. Even knowing his future goal and 
profession, which is not becoming an engineer, he acknowledges that for him 
learning physics and chemistry serves to develop himself as a person.  
 
Being part of the situation with one’s whole body 
When Marc says that learning is experiencing and being a part of the situation 
and then having an insight by perception, he confirms the idea of embodiedness, 
which encompasses participation, own actions and affects. While being a part of 
the experience, studying becomes interesting. He compares this with learning in 
science centres. When he is a part of the situation, he can experience it, and he is 
able to learn. He involves himself in the activity; it becomes a part of him, and he 
is captured in it. Marc associates this with the impossibility of knowing what the 
other person thinks when you are not the person yourself. Thus, for understanding 
a phenomenon, he needs to imagine in his body the movements, see the colours, 
and hear the voices. This means that being a part of the situation and experiencing 
it, emotions and physical activity are involved, and the brain is not functioning 
only cognitively. He binds interest to usefulness and emotions. If he is able to 
adapt the knowledge in a way that brings joy to him, he will be interested. Indeed, 
he believes that human beings pursue happiness in all their actions.  
Marc brings embodiedness with strong affective valuations. He respects the 
Other at the same time as he bears in mind his own good.  
For Marc, the main goal in life is circumscribed very broadly. It is to achieve 
happiness. He asserts that happiness is the motive for all activity. If he had to 
depict more accurately his happiness, it would be the welfare of himself and that 
of others. Permanent happiness results when the conditions are created that the 
state continues forever.  
Marc dreams about happiness meaning that no work is needed, but he suggests 
that some people enjoy working and want to work all the time. Happiness is also 
something that never can be achieved, but everyone should have a goal to pursue, 
even if it is saving the world. He thinks that many people are happy because they 
seek happiness throughout their entire life.  
This very essential truth, which Marc is formulating precisely, and which can 
be seen in many other accounts, resides in seeking. Marc articulates the continual 
search by saying that, possibly, happiness comes from searching for happiness; 
one does not need to attain it.  
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Seeking and success 
I found seeking in several accounts. Often seeking is combined with success, 
which acts as directing and shaping one’s search. If searching is not successful in 
one direction, it promotes searching in another direction. From the accounts, the 
possibility of finding a path to a better future opens up recurrently.  
In seeking, all the possibilities are open. One does not know where one will be 
successful. At a young age, the multiplicity of new things opens up for searching 
and seeking. This searching is much more than a specific intrinsic interest in 
something that is then owned, held tightly and expressed to be an individual 
interest, which acts as a component of one’s identity. In the students’ behaviour, 
I see constant searching. If a possibility opens up, it is pursued. Comparing with 
the model of Hidi and Renninger (2006), where situational interest develops first 
by creating interestingness and then nurturing it till it becomes individual interest, 
the interest which derives from seeking comes inherently from inside. Seeking is 
comparable to running in a labyrinth: every time an opening is found, one rushes 
decidedly in that direction.  
The positive forward push of seeking, however, can be controlled and thwarted 
from outside, and this may lead to its diminution and ultimately to extinction. Lars 
refers to the what attitude as accepting what others give you and obeying. If the 
independent desire to find out ways to make things happen is not cultivated, 
nurtured and cared for, it will wilt and die away. Lars argues that no one can be 
creative, constructive and a leader if he is not allowed to. Searching and the 
possibility to take action is “a burning force” which pushes him forward. The 
burning force comes from inside, from the core being of the individual. 
Marc speaks about developing as a person, and for this development he needs 
elements which are learnt in physics, even if he knows that he won’t need them 
directly. Regarding choice of profession, Lars say he will keep trying as many 
professions as is necessary to find the right one, even if he has to try many 
professions. 
 
Conclusion 
1. In the students’ accounts, interest and motivation as words overlap. Interest 
makes a person act. Interest can be thought of as a tool, a guiding, calculated 
principle for doing something, a traffic light signalling to go further.  
2. Interest is created by the expectation and anticipation of future value. 
3. Challenges offered by the world direct a person to explore. Genuine interest 
is associated with seeking out possibilities, which open up in the environment. 
Interest is a positive experience acting as a gatekeeper conveying the message to 
go on. It is sustained by success in the enterprise. 
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4. Interest may be regulated and created. In interest development, there is first 
a gap, inconsistency or novelty which instigates the desire to find out, followed 
by manipulation and one’s own action; thereafter, if there is success, it leads to an 
outstanding stride and enthusiasm, endorsed with attention and concentration, and 
this means a state of nascent interest capable of generating further interest. If there 
is not success, searching continues. There is a drive or force for searching inside 
the individual, which makes one try all the possibilities which could possibly open 
up. Interest is a selective tool for choosing what is good, useful or appropriate for 
oneself. 
5.1.5 Togetherness  
Levinas is inspired in his philosophy from the unique and marvellous 
encounter with the Other, which Ricœur, likewise, sees as one of the constitutive 
discourses of one’s identity.  
Research (e.g. Ryan, 2000) indicates that peers influence socialization, as they 
model achievement and share information. While enjoying school, they may 
convey their positive values, but peers through socialization may also offer also 
undesirable models (Ryan, 2000). This same primordiality is expressed in the 
whole work of Vygotsky. He refers to evolution claiming that “the social 
dimension of consciousness is primary in time and in fact. The individual 
dimension of consciousness is derivative and secondary” (Vygotsky, 1979, p. 30). 
In affective neuroscience, social belongingness is one the primary emotional 
processes (Panksepp, 2011).  
The narratives of the whole class suggest that there is a distinctive need for 
social relations, togetherness and respect for and the presence of the Other. The 
accounts mirror this total émerveillement, wonder in the face of another, described 
in Levinas’s work. The students come to school, in part, because there are other 
people. Even if in the morning it may be difficult to come, seeing others comforts, 
encourages and cheers one up. It gives motivation, spirit and courage. In the 
context of school, the social dimension can be described as social attachment, 
belongingness or togetherness. I choose to use togetherness or belongingness, 
because these express the state of being together or belonging to a community 
with others. I select the excerpt of Mari to characterize togetherness and learning 
through peers. For her, having friends, means that thoughts are not diverted to 
searching for friends. In that way, she can concentrate on learning instead of 
thinking about where she might find friends.  
 If I were alone, I would keep wondering where I could get friends. I am able to 
concentrate better when I have friends who can give me advice or I will give 
them advice.  
The child needs another child for adapting herself to this life and that they are 
able to learn through each other. Older people already know that matter, and 
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 with them you do not learn in the same way, because they cannot support each 
other in their experiences and learning. (Mari).  
Lars expresses the primordiality of classmates by saying that they occupy a 
huge place in his heart, because they are his learning environment.  
 
Group work and projects 
Lars exalts the superiority of learning projects, and group work, as well as 
fulfilling his own dream to be the leader of projects. Projects are a very essential 
enterprise in promoting social relations. The class had participated, for example, 
in a Nordic mathematics project competition, where there were different items 
such as making a video, a presentation and a poster as well as participating in the 
final of the competition in another part of Finland. The final 9th year excursion to 
Sweden was also a project, which was planned and realized with the contribution 
of all, but was especially coordinated by Lars.  
The projects are always run with the whole class. The participants increase or 
decrease the value of the leading person. Even if Lars enjoys the company of 
others, and “affords the classmates a huge place in his heart, because they are his 
learning environment”, he does not seem to be influenced too much by their 
critical stance or the challenges encountered.  
The ultimate aim of working in a group is to be able to be truly oneself. If the 
group has been established so that everyone can rely on each other, there is 
confidence, and everyone is able to be genuinely him/herself and then is able to 
learn. A student does not need then to concentrate on other things, only on 
learning, not playing a certain role or thinking what she comes off like or what 
others think about what she does. This same assuredness deriving from the 
nearness of others is found in the account of Mari.  
 
Enjoyment of others’ presence  
Claudia brings forth the aspect of enjoying others’ company: she likes to work 
with other people around her. In fact, she needs them. Like in a mirror (Cooley, 
1902), her image is reflected in all of them. She needs an audience. She is admired, 
but at the same time, she needs other peopleto regard her. In her view, it is 
motivating and nice to have a class and other people around, not being alone. The 
others share with her the same place and situation. If one were to study alone, a 
similar feeling would not come. Claudia also has many friends and hobbies 
outside school. Thus, one integral part of Claudia’s aspirations is fun and 
socialization. 
Fun and socialization: is it again something that is forgotten in physics and 
chemistry learning? Students themselves may offer it, but is it included in 
curricula? Or, are experiments the fraction of science lessons that is nice and fun? 
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Social skills 
In socialization, social skills are needed. Janne, who himself is quiet at school, 
would like for social skills to be taught more. The school teaches how to do group 
work, and during leisure time Janne has friends, but still he would like social skills 
to be taught more in a way that one would know how to talk to a large group or 
how to introduce himself or even how to talk with different persons so that one 
could be quicker at repartee and able to speak better. Social skills within groups 
are different from those which involve the teacher. Talking with adults is different. 
 
Independency from others – still being admired 
There are students who are independent. There was a clear division among the 
students: those who want to work together with other people and those who prefer 
to work alone. Eric, Peter, Milla, Elias and Marianne, to name a few, said they 
work as well alone as with others. For some, there was a definite denial of any 
benefit in working with someone. Eric even mentioned that all that matters in 
regard to his classmates is that they do not disturb him.  
Atte says he is independent and does not need encouragement. Yet, he receives 
it. In a way, as he has all this encouragement, he is in a position to say that he does 
not need it. 
While being a bright student, he receives the approval of teachers as well as 
that other students and parents. He says he has a good family and that he shares 
hobbies with his parents. Even if he says that he does not need other students, his 
behaviour, which is diplomatic and considerate, calls for the approval of others, 
and, consequently, one important motivator for him can be said to be social 
relations with others. 
 
Lack of support from others  
Marc represents another pole. Unlike Atte, who does everything to fulfil the 
expectations of others, Marc is focused on his own life and says he lives his life 
for himself. But at the same time, he expresses his wish to have more care and 
understanding from classmates. He does not consider first and primarily the Other, 
rather his own life. However, if someone does not consider others’ opinions, 
accept others’ values, he does not integrate into the group, possibly meaning that 
the person is not accepted as he is. Marc has either noticed this, with pain, or he 
is open to sharing even if it were only a slight burgeoning concern.  
Marc says he does not bow to anyone because he is forced to or the person is 
in a higher position. Marc seems to be very autonomous and does not let others 
decide or say what he should do. Nevertheless, this possibly causes conflicts in 
social relations. Yet, Marc accepts quite a lot of others’ advice and directions, and 
he had no major conflicts with teachers or parents. Not wanting to focus on anyone 
special on this issue, I extend this to other possible students in other classrooms 
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and schools. It might be said that this model of not accepting others’ views 
possibly leads to conflicts.  
 Marc points out the indifference and lack of empathy of students towards other 
students. In his view, it may depend on his own behaviour. Marc is waiting for 
greater care and understanding coming from classmates than they are able or 
willing to give. This coexists with disobedience to the group. Essentially, there is 
no real freedom to be genuinely oneself, because to be liked and loved and cared 
for, one has to share the values of the others. This is in contradiction to being 
genuinely autonomous. The science class students, who have chosen the class, 
already have common values. This is can be considered as a facilitator even in 
social relationships.  
Next, I discuss how different regulation styles are connected with preferred 
learning styles.  
 
5.2 Socially Induced Interest and Self-Regulated Interest 
5.2.1 Regulation styles and their interplay with expectations  
To examine the difference between the students’ discourses, I used internally 
and externally regulated styles as categories following the continuum by Deci and 
Ryan presented in Figure 1. I applied these classifications to six core informants 
according to their discourse and examined how students’ different motivational 
styles were related to students’ expectations about the role of the teacher and about 
the focus of what and why knowledge and how salient the different discourses of 
I am autonomous, I can, I belong to, interest and seeking were. I composed a table, 
as Miles and Huberman (1994) suggest for a compact representation of data 
findings. In Table 1, I placed the six students in internally and externally regulated 
categories and judged from the students’ accounts the salience of their interest in 
science, their discourses of I am autonomous, I can, I belong to, interest, and 
seeking, as well as their expectations regarding teacher guidance and expectations 
about the focus on what or why knowledge (cf. Miles & Haberman, 1994). I used 
the terms that Lars used: what and how and why knowledge 
Among these six, there was no student representing non-motivation. Following 
the criteria proposed by self-determination theory (e.g. Ryan and Deci, 2002) to 
identify the motivation style, I placed Janne, Marc and Atte in the externally 
regulated motivational style and Lars, Claudia and Elias in the internally regulated 
motivation style. For Atte, it was difficult to choose the style.  
I found that belongingness to be important for all, as well seeking. When I 
consider learning and motivation within these categories, I realize that students 
with externally regulated discourses expect that a teacher will give orders and keep 
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discipline in school matters. Nevertheless, both types of students want to manage 
on their own. Marc knows exactly what he wants to study, and Janne is absolutely 
certain about his future orientation, which is predominantly aiming at a good 
livelihood and material wealth. Additionally, Marc knows well his future plans, 
and his ultimate goal to attain happiness in life.  
 
 
Table 1 . Intertwining of different regulation styles with some key 
discourses and expectations about learning 
Key discourses and 
expectations 
Different regulation styles  
 Externally regulated Internally regulated  
Marc Janne Atte Lars Claudia Elias 
Seeking x x x x x x 
Strong interest in science      x 
I can   x x x x x 
I am autonomous x x  x x x 
I belong to  x x x x x x 
 “What” knowledge x x x    
“How” and “why” 
knowledge 
   x x x 
Mild teacher guidance 
and discipline expected 
  x x x x 
Firm teacher guidance 
and discipline expected 
x x     
 
In the second category, students respect the values offered by the school. In 
their self-regulation, the students convey a strong influence from home, both 
demanding and caring. These students emphasize student-centred learning 
methods. They are independent and claim autonomy. Lars stresses the importance 
of knowing how instead of what knowledge, stating, however, that this 
independent knowledge acquisition does not work for all. 
In the second category, Elias is the student most genuinely interested in 
science. He treats all knowledge as if it were an individual and personal affair, 
touching him thoroughly every time a piece of knowledge is available. This, 
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however extends to Claudia and Atte equally to some degree. They all think 
deeply and carefully about knowledge and aim to understand and reconstruct it. 
Personally, as a teacher, my aim has been to use constructivist-inspired 
learning methods. Nevertheless, in dialogue with the students and with overall 
expectations, I have been lead to negotiate this and smoothen my approaches. Roth 
and Roychoudhury (1993) say that they, while teaching classes in contexts of the 
construction of meaning, never questioned themselves as to whether students’ 
views of knowing and learning interact with those of the teacher. My study also 
reveals that some students profoundly represent traditional teacher-centred 
approaches, and these have to be respected.  
 
Conclusion 
Intrinsic motivation is existent, but a more vigorous approach comes from 
seeking. It explicates the manifold exploring, seeking, foraging for new 
possibilities and searching around in a future-oriented way. It also means 
collecting experiences and knowledge. It is not as specific as intrinsic motivation 
but rather applies to describing the overall activity happening in life and is visible 
in the experiences of students. Their motivational force is turned upon the future 
and all that it can bring as opportunities and affordances.  
The discourses I am autonomous, I can and I belong to are important for all, 
and they appear in different aspects and to different degrees.  
In my case of six interviewees, the students who express external regulation 
tend to expect more guidance and teacher-centred teaching than those who are 
internally regulated. Internally motivated students emphasize student-centred and 
independent learning. Externally regulated students tend to prefer ready-given 
what knowledge, and internally regulated tend to prefer why knowledge with the 
possibility to discover and explore. 
Personally, as a teacher, my aim has been to use constructivist-inspired 
learning methods. However, in dialogue with the students and with overall 
expectations, I have been lead to negotiate and smoothen my approaches. My 
study also reveals that there are students whose strategies profoundly reflect 
traditional teacher-centred approaches. This classification extends only to six 
informants, who, in this study, are considered influential. My aim was in no way 
to count how many expressions of any given quality were present in the data of 
the whole class.  
Next, I will discuss the students’ identity search and identification with the 
science class.       
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5.2.2 Path of identity search and identification with the science 
class 
In the case of the science class, I found that the students had a clear 
identification with the special values of the science class. These values include 
positive attitudes towards science learning, the appreciation of a safe class 
environment without disruptive behaviour, an appreciation of effort and diligence 
and awareness about future goals. These values contribute to attentiveness, 
enthusiasm, excitement and persistence. Identification with the science class can 
be considered as legitimate peripheral participation in a community of practice 
(Lave & Wenger, 1991), which acculturates students into the world of science.  
Hidi and Renninger (2006) suggest that once the individual interest is fully 
developed, it includes identification with the discipline. With the science class, a 
sense of freedom and lack of exterior control manifests in the sensation of being 
in control of one’s actions. The students employ their own strategies in learning, 
and they seem to have high though realistic beliefs about their capabilities.  
Here, I follow the path of interest development in the science class to seehow 
being able to architecture one’s own strategy and having immediate feedback 
enhances the feeling of competence, resulting in zest and zeal for school. This 
cocktail of positive values derives partly from the positive attitudes and 
expectations of the students and ultimately their parents, accentuated precisely in 
the choice of the science class and continuous support by parents and the school. 
The values are not imposed but rather facilitated by the school. They are a result 
of a mutual agreement; initially, the school only gives the possibility to choose a 
special class, which has its clearly defined goals with its history and reputation 
having been established over its 10 years of existence. The empowerment occurs 
when students are offered a choice, the possibility to choose being one aspect of 
autonomy. Students have made the choice, and, as it is their choice, they are 
committed to it. In the daily practice of the science class, the possibility of choice 
and autonomy is offered in multiple other ways, not least because of the teacher’s 
reliance on the students’ ability and determination to study.  
In resemblance with the conception of interest having its affective component 
of positive emotion and a cognitive component of concentration, and interest 
developing in different phases (Hidi & Renninger, 2006), I discerned that my 
students’ interest can be presented in a succession of positive emotions and 
concentration. First, there has been one little spark to guide them to choose the 
science class. This has been manifested as an interest in nature and animals, an 
interest in science books or magazines (Peter and Antti), by science being 
cherished in the family or by being good in mathematics (Nina). This choice may 
have come from the influence of friends, or it may have been a result of seeking 
something different. It may have originated from an attraction to a good learning 
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environment. The account of Nina describes how her interest in mathematics 
developed in primary school, leading to the choice of the science class.  
It just happened that I was good on the first grade and the on the second and I 
then became interested in math at that time. On the first and second I was good 
in mathematics and then on the third I began earnestly to like it and did 
everything to the style I made all the tasks in the book and went forward and it 
was possible to get a good basic foundation.  
The same story, on the fourth. The fifth class continued with the same style, the 
sixth likewise. The grade was ten on the lower level of the comprehensive 
school; in fact, the only mark of the certificate that was for sure ten all the time.  
Then, on the seventh it was no more that I made every single task, but, I 
however stated that the mathematics was still nice and it seemed easy, as I had 
been thrilled all the time, the basic skills had become moderately good at some 
stage. I had always looked at the books of my brother, and realized that he has 
been learning something I could learn. It seemed to me that they are matters, 
which I can learn, and I felt that they are matters, which I want to learn. But 
before I can learn them, I must learn what we are currently learning. (Nina).  
 
Nina’s account is a succession of successes. She began to like mathematics, 
because she was good at it. She was aware of her success, because she succeeded 
in solving the mathematical problems and received good marks. Equally, she has 
parents who are engineers. She also learnt increasingly more every year. Thus, 
with increased knowledge content, the tasks were easy. Each year, the spiral grew 
further.  
Additionally, she receives social support from the class, which enables 
concentration on the task. Embedded in the choice of the science class, there is an 
expectation to work properly, and for this, there is a lot of social support. Students 
expect to find like-minded people (Peter), and from the accounts, it can be seen 
that these are found; moreover, as Lars states, the goal is an ideal situation would 
be that a person could be herself or himself and not need to pretend to be 
something else. Lars emphasizes the role of grouping, a process to develop mutual 
relationships in a group. Nevertheless, the degree of group coherence can be 
judged as a continuum, and it grows step by step. For the development of a good 
classroom environment, Lars proposes learning activities where the topic is not 
important, the main purpose being to help the students get to know each other 
better. Once there is a suitable model, and it is accepted by the class community, 
it makes identification easier. This building of confidence and working along 
shared values might corroborate personal involvement, focused attention and 
persistence, which are needed while working to consolidate acquired knowledge 
and skills.  
Once positive feelings, successes and feelings of being capable accumulate, 
students begin to manage on their own. Less attention from the teachers is 
expected, because the student finds interest in what she does. In this phase, the 
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student has identified with the values of the subject. Ultimately, the student is 
independent in her interest generation, because with her accumulated knowledge 
and succession of successes, she is capable of continuing on her own. Nina’s 
account exemplifies this, as positive feelings and stored knowledge resulted in 
stored value. She has her individual collection of knowledge and praise. Later, I 
will advance the model further.  
In the science class, I found this identified interest. It is an interest to advance 
the goals which are judged useful, and this instigates an interest to learn, which 
then manifests in a positive attitude towards learning. Students feel at home in 
their achievements. Some students in the accounts showed extraordinary 
perseverance and resourcefulness even while facing difficulties and adversity 
(Milla and Janne). There is a discernible effort to gain knowledge, knowledge 
being considered indispensable for future studies. As knowledge is built on 
knowledge, it is necessary to master the contents of the curriculum now rather 
than later. Once there is more knowledge, there are still knowledge gaps that 
students want to fill, which creates zest and zeal to know more and attain proximal 
sub-goals leading to further goals (Atte). The students can be said to navigate in 
the best way in this environment. Indeed, in the accounts, it can be seen that the 
students have firm prospects of future orientation, which are congruent with the 
studies they execute. Along with the support of peers, they have not only support 
and scaffolding from teachers, but also their appraisals and praise. This happens 
specifically because teachers like students who like to study, and it is easy to teach 
them. There is a resonance and dialogue between teachers and students which 
carries studies forward. Thus, teachers may state that this class performed better 
than others, as Henri mentioned in his interview. Students and teachers support 
each other, and they enter into a zeal for learning. As Claudia states, a good 
atmosphere makes studying easier. “Students, teachers and other people around 
create a good spirit. When there is a good atmosphere, it is much easier to study. 
All these excursions and all the undertakings together create good studying 
atmosphere”.  
The utmost phase of interest development, I argue, contains one’s own action 
and creativity. This can be exemplified in the accounts of Claudia and Lars. Lars 
does not accept ready-made and ready-given what knowledge. He wants to know 
why things happen.  
If you are told that a power plant works in this or that way, it is pure content; it 
does not remain in anyone's mind. If you go to visit a power plant - as our class 
went to the hydropower museum, and see what the case is, how it works, it may 
remain a bit in mind, one starts to apply. Why does this look like this, why not 
like that? We should not be at once told how it works, but there should be 
questions posed in a right way. The framing of a question is the most important 
so that the core question could be found. It starts with ‘why’. This applies to 
every situation. Not that we are told that it is so, but that we start with the 
aspect of why. Why is it so? Why is electric power like this? Why is nuclear 
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power used? Why do we not burn all the coal that exists? With these questions, 
other issues can be achieved. 
What do you benefit from knowing that – aha - the matter is this way? Nothing!  
Oh dear, you do not have any benefit that you know that the matter is like this. 
You should know why the matter is so. (Lars).  
In his aspiration to act and to be agential, Lars has a desire to influence things, 
to discover what makes them happen.  
However, Lars believes there a certain condition for this to happen. He claims 
that a special characteristic inherent in every individual is needed; however, this 
characteristic is often suppressed by a what attitude. According to Lars, this 
aptitude needs to be given space and nurturing: “No one can be creative, 
constructive, knowledgeable and a leading figure if he is never allowed to take 
that position. If he is suppressed, these features, which are valued infinitely, they 
wilt and die away”.  
Thus, in my study, I would add to the fully developed individual interest a 
characterization: the possibility of acting and being agential, first in a nurturing 
and supportive environment and finally independently.  
I bind support and nurturing to Vygotsky’s concept of scaffolding. First, the 
child needs aid from others. Later, she is able to manage on her own. Scaffolding 
includes regulation. First, the child is not capable of regulating, but gradually she 
learns it with the aid of an adult or a peer. 
Students refer either to interest or usefulness in the future when they select 
what they want to do or what they want to learn. Interest is a selecting tool. In the 
science class, interest is sparked and consolidated by belonging to this community. 
With all the accumulated knowledge and with all the shared positive values, the 
students are capable of defining and selecting their own individual interest. The 
science community thus acts as a nurturing environment. Drawing on Silvia’s 
(2006) claim that a filter is needed to select what is possible to take in and that 
this filter is interest, I conclude that the students are in the safe nest of the science 
class, where science has been established as a common and shared interest which 
acts as a necessary tool for selecting from the multitude of things that can be 
handled. Notwithstanding their initial reason for coming to the science class, 
inherent interest, interest created by the positive encouraging atmosphere or 
usefulness for the future, the students are captured into shared interest and 
engagement.  
Lars claims that anyone can create an interest in any topic. This reflects the 
notion that interest can be self-regulated, which is congruent with the claim of 
Sansone et al. (1992) that interest can be created through self-regulation. Indeed, 
the students of the class are excellent self-regulators. Science class can serve as 
an illustration of interest development as well as of creating engagement within a 
community of practice, as it offers access into the world of science. However, 
although the borderlines between the different phases are hard to define, I propose 
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a sequence from sparking interest, through consolidating this, still offering 
scaffolding, to the burgeoning of one’s own interest, where more decisions come 
from individuals who can be agential and employ their own action and creativity, 
to arrive finally at the fully individual interest, where the individuals are ready to 
make their own decisions and choices, even changing the pattern of initial interest 
and advancing further to other challenges in the same line or elsewhere.  
In this community of practice, science is the key word that binds the students 
together. Moreover, having chosen the science class and having identified with its 
values, the students are more resistant towards the values of the dominating 
influential others and youth culture. This does not mean that there are not 
influential others. Certainly, there are influential others, but as these share the 
values of the school and science class, it is possible to create interest in science. 
Within this community, it is safe and accepted to embrace an identity which is 
strong enough to stand firm in the turmoil of identity struggles occurring at this 
age. The students of this class accept being interested in school subjects and 
following the rules of the school. This again is what engagement aims at (Lawson 
& Lawson, 2013).  
Next, I will discuss how goals, feedback, concentration and increased skills 
contribute to interest.  
5.2.3 Invigoration of interest through goals, feedback, concentration 
and increasing skills 
Apart from shared values and shared goals, interest development is invigorated 
by Keep going. Once one is absorbed in an activity and has a structured scheme 
for progress, conditions are created which make ordinary everyday activities 
develop in an exciting fashion.  
I discern the elements in the science class context that contribute to 
engendering interest and engagement and creating overall zest at school.  
Once the students begin their studies, they are already setting goals. This seems 
to differ from ordinary classes, because coming to the science class inherently 
means that a student has a specific goal, whereas coming to ordinary classes does 
not necessitate any articulated decision about a goal.  
To find measures of progress seems to be easy, because there are exams, and 
they provide regular feedback. Ordinary classes have exams as well, but if the 
grades are not satisfactory, they will not keep up the sensation of success and 
positive feedback. Here, the significance of competence emerges.  
To keep concentration on what one is doing is also possible, because as others 
in the class are also concentrating on the subject matter, it becomes easy. This may 
be compared with keeping pace in a common enterprise, such as playing music, 
or rowing a boat with multiple rowers. 
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
155 
 
Developing the necessary skills to interact with the opportunities available has 
been realized in different ways. The students seem to have developed strategies of 
their own about how to study and why to study. Atte wants to find whole 
structures, explanations to fill the gaps. Elias asks questions and wants to know 
more. Janne has developed a strategy for studying even if studying repeatedly may 
be tedious. Lars wants to find answers regarding why things happen and master 
them while being an active participant. Marc knows that he can choose what to 
remember, and he also emphasizes experiencing in learning. Claudia manages to 
be creative and resourceful to combine her hobbies and studies and equally 
underscores the importance of a good atmosphere. Milla, who came to the science 
class because she likes nature and animals, succeeds by putting forth great effort 
and being extremely systematic in her homework.  
Some of the interviewees raise the issue of tasks not becoming boring. Atte 
mentions how in primary school he found it boring to keep on repeating certain 
basic operations such as the multiplication table. Elias describes how he is no 
longer interested in something if he knows it already. If studying is becoming 
boring, a variety of different learning methods are used, such as project work, 
excursions or the students’ own presentations. Furthermore, science provides 
challenges, and, as there is more lesson time, it is possible to go deeper into topics 
and for everyone to find their own questions.  
There are students who persevere in work even while facing difficulties, 
because they are determined. This is achieved through identification with being a 
good student or through identification with the science class and succeeding in 
finding one’s own identity. To find ingredients for making one’s own identity, a 
selection is made in which a combination of what is useful, manageable and 
affordable in the circumstances available is picked up, and these are the targets of 
one’s interest. Interest in the content may be created even if it was not there in the 
beginning. This is possible when the student has her own autonomy, and she is 
able to choose and act. If an appropriate environment were created, would the 
students be interested in things which originally were not so interesting? As Lars 
says, everyone can be interested in every matter. Does the zest of keeping going 
captivate them? Is it the overcoming of a present challenge which captivates no 
matter what it is, or is it the task itself? Henri gives a perspective of motivation 
that comes from not being worse than others. He does not want to get bad grades, 
because he does not want things to go poorly for him. He tries because he wants 
his school experience to go well, and he sees that his future success in life depends 
on how well he manages at school. This, on the other hand may be interpreted as 
wanting to identify with the values of the science class. If he were to receive a 
good grade, he would then like to get another one. This is zest: a good grade “tastes 
good”, and he wants more. As to his future goals, not wanting to be a loser, “down 
and out”, he would be satisfied with a normal life, not trying to attain anything 
remarkably big. Having accomplished a task, he thinks that he is good and 
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successful. This enhances his feeling of competence and at the same time indicates 
his acceptance of the goals of the school.  
I included in my interest development model one’s own action and the 
influence of the social environment. One’s own action necessitates autonomy, and 
it engenders a feeling of being successful. Whenever successful, students are 
captivated and absorbed in the activity, showing zest and engagement in the 
activity. In the classroom, the teacher mediates an environment which initiates 
interest, sparking activities which she maintains with guided and modelled 
activities in which the student can use all her embodiedness: her emotions, her 
social belongingness and her search for fun and play. Two tendencies, behaving 
as expected by the school and behaving more like a child, are combatting. 
Additionally, to act and behave age-expectedly and so that the peers accept one is 
very important. However, the peer model often does not follow the model 
expected by the school.  
 
Collecting knowledge for future use  
There is a strong tendency of gathering and collecting knowledge to oneself 
similar to the way money and material possessions are collected, and consequently 
the school is understood as a place where knowledge is gathered. The students 
pick up individual, constructivist handbags of knowledge. While picking up 
knowledge, some adjust it to their prior knowledge. This happens with Claudia, 
who interacts constantly with knowledge. She takes the elements which she can 
relate to her existing knowledge. This happens with Elias as well. He is in constant 
dialogue with knowledge contents. Atte strives for understanding the whole 
structure, the magnificent edifice of knowledge. Janne, in contrast, sees 
knowledge as a means to success later in life. 
 For all of them, knowledge is enrichment, a gift or a possession to be gained 
at school. I would compare this to basic instinctual need, which I experience when 
picking berries in the wood. Even if it can be laborious, once you get into the 
activity, it takes you along, picking more and more, and continuing the next day, 
and the next. Picking berries involves not only picking them, but also picking them 
to be used later. This prospective of later use is remarkable in the students’ 
accounts. I learn, because I will need it later. But how can the students know they 
need it later? They do not know, but they have confidence in the curricula and 
teachers that they are learning the right things. Lars criticizes strongly what he 
calls what-knowledge, ready-offered factual knowledge. However, even he is 
collecting.  Rather than factual knowledge as such, he collects skills to acquire 
knowledge. 
 Although different students have differing views, they all share a respect for 
knowledge. They all afford a lot of time to elucidating strategies to gain 
knowledge. They afford knowledge a central place in their world. They are small 
collectors of cones of knowledge, as are squirrels collectors of  pine cones in the 
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wood, or their collecting resembles my picking of berries which I put into a fridge 
and eat later. This analogue involves further use and collecting. It also implicitly 
involves seeking and searching. It involves cognition about later use, planning 
what will happen next. Inspiration from other students and the teacher lead to 
successes and the accumulation of knowledge, which facilitate tasks and 
contribute to the individual’s burgeoning own interest, where the student is 
capable of advancing on her own finally to her own genuine interest, where she is 
fully autonomous in her learning and can act or even create on her own.  
The influence of the social environment in the school context at this age is so 
strong that if the students are forced to obey strong individuals and the pressures 
of the class, even the best interest triggering sparks, external modelling and 
external punishments from school and teachers lead only occasionally to further 
maintaining situational interest, which could lead to individual interest. In my 
research case, the influence from peers, teachers and parents is crucial in making 
this possible. The social environment seems to be extremely influential. This 
confirms the claims of Sansone and Toman that social environment enhances 
interest (Sansone & Thoman, 2005).  
Next, I will discuss more closely the mechanism of being a model for others. 
5.2.4 Admiration, serving as a model 
In a physics and chemistry classroom, interest, even if it is performance-
oriented in some cases, is already an accomplishment, because if strong enough, 
it can create positive feelings and act as model and scaffolding for peers. It 
provides inspiration and motivation for others. In the accounts, I find students who 
act as models or sources of inspiration. In this class, there is a detectable influence 
deriving from one of the primary schools, which fostered self-doing and self-
learning. This influence has its most outstanding proponent in Lars, who acts as a 
leader on many occasions, but all the other students coming from the same school 
show a similar independence in learning and maintain this discourse. With Janne, 
it is expressed in strong perseverance while he actually finds the school tedious 
but still works to achieve the best marks. Claudia and Atte come from other 
schools. Claudia, however, shows an unquestionable position of being admired 
and respected, whereas Atte, especially along his later secondary school path, 
receives the admiration of peers for being a knowledgeable and successful student. 
Claudia emphasizes the influence of a good social environment. Yet, many others 
contribute to being good models for the class equally. Next, I will elaborate the 
distinction between the students from these two types of schools. 
 
Different primary school origins 
A difference in learning style discourses between the two primary school 
origins can be distinguished. The students of the primary school of self-doing are 
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not trying to gather pieces of knowledge into their collection bag as emblems of 
social status. They rather independently tackle the contents, creating a dialogical 
affair with it. Lars, Janne, Elias and Marc come from this school.  
In contrast, the students from other schools want to show their achievements 
to others. Claudia, even being by all indicators successful, kind and admired, is 
approaching knowledge as a task where the ultimate goal is to show to herself and 
to others her mastery of contents. Atte, as well, is after the mastery of the whole 
library of science. Milla, who is not from this school either, equally makes 
incredible efforts to manage, and she says it overtly: she wants to show off to her 
parents. Claudia and Atte do not say that they are after admiration, but still, as 
receive get it, with no doubt it pleases them. Nina, who is a top performer in maths, 
while talking about competition says how it is nice to compare grades and show 
it to someone else, flashing in front of the other’s face, saying this is my mark, 
which you can see is better than yours. For Nina, there is a certain pride behind 
the fact that all in her family are engineers, and she will become one also. Marc, 
again, from this primary school of self-doing, does not show the slightest tendency 
to please others, and he says so.  
As I think further, the distinction between the primary schools can be seen in 
that four of my six main informants come from this school, which is more than 
half of the students coming from that school to science class. As stated earlier, the 
criteria for selection into this group of six were how rich and influential in 
producing discourses they were. As I focus on influential discourses, the students 
from this school indeed serve as influential students producing models to follow. 
In Figure 8, I illustrate how initially even one person who is interested promotes 
positive feelings, which then provide inspiration and motivation to others. 
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Figure 8. Individual interest creates positive feelings and inspiration for 
others. 
Competition 
In the science class, students compare each other’s performances, even if they 
rarely say it openly. Most of them are equally successful, receiving the best marks. 
Thus, in repeated examinations, they have a subtle competition not only within 
their own aspirations and goals with themselves, but also with other students. In 
that way, they have continuous feedback, and they can readjust goals and sub-
goals. This competition again launches them into a cycle of excitement, a zest for 
school and learning, with succeeding and exceeding goals and sub-goals. To be 
successful, concentration and attention are needed, as well as understanding, 
accepting and managing the rules.  
In the students’ accounts, there is a very strong tendency of observing someone 
else’s model. This may be regarded as guidance in Vygotsky’s zone of proximal 
development.  
It can also be approached from ideas of self-regulation.  
5.2.5 Models in interest generation  
 Interest development, taking into account self-regulation, encompasses 
modelling, when situational interest is triggered by environment; for example, the 
teacher provides interesting items or other students’ examples incite it. Imitation 
is present when interest is maintained with meaningful and model-bound tasks, 
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where models from others may also be visible. When there is a burgeoning 
individual interest, one begins to be aware of one’s own capability to control one’s 
activity, and finally, with fully developed independent personal interest and 
through one’s own action, one is able to adapt performance to one’s personal 
context, take full advantage of it and control one’s behaviour accordingly.  
I traced back the students on the path of their interest development and found 
different stages. Many students claim to have a model.  
Olivia explains how first, the teacher should explain the matter. Then there is 
time for students to get acquainted with the conceptual contents through their own 
model-bound exercising. Interest arises while seeing that it is possible to 
understand and work following the model.  
As questions arise while still trying to understand most of the context, there is 
burgeoning individual interest. How can I explain this; how can I solve the 
problems? In this phase, it is profitable to exchange views with others. Exchanging 
views with others offers another perspective, but it also makes a statement of 
commitment. A student has confidence to ask her classmates.  She can articulate 
her questions and her knowledge to a peer, a peer who might possibly laugh at 
her, because she is showing an interest in the task and have found something that 
perhaps is not right.   
Henri explained the chain for mutual help which involves finding something 
enlightening in the communication.  If the task is too difficult, Henri will find 
something enlightening, like a joke, which creates a better learning environment. 
The lack of success in executing the task is not observed, and the student “does 
not feel stupid”, because she can obtain others’ attention, even if it is through 
entertainment and jokes.  
The student may talk to others. Maybe she tries to get an answer. If she 
understands and have executed enough exercises, she wants to continue further, 
perhaps she can find something in the situation worth doing. When she has gained 
enough knowledge and assuredness in her skills, she will make her own strategies 
regarding how she can proceed in solving the learning tasks. While she advances, 
she can continue on her own. She advances to questions which are more difficult. 
She shapes her own questions and tries to find answers.  
Maybe the student wants to create something. She wants to apply a new 
concept immediately with her own resources. She sees how it is related to her life. 
She communicates and poses advanced questions to the teacher. She commits 
herself to this knowledge doing more or less demanding things. There is an on-
going communication. She wants to show what she has done to have feedback. 
Maybe she is not sure if she has done it right. Then, she shares it only with the 
teacher or compares it with what the others have done. Through this trajectory 
from a model to executing meaningful model-bound tasks, gradually beginning to 
see her own problems and finally having enough knowledge and valuation of her 
work, the student advances to independent work and excellence. This excellence 
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is glorified in her mind, and in the eyes of peers and teachers, by positive feedback 
and good grades. 
 In Figure 9, I draw on the phases of self-regulation (Zimmerman & Schunk, 
2004) and visualize my findings of interest generation in the classroom context. 
This interest generation includes following a model which gradually is imitated at 
first verbatim and then using one’s own appropriate strategies to control one’s 
own activity and finally arriving to self-regulation, where one’s own behaviour 
and work is in line with the goals of the modelled activity. This means self-
regulated behaviour, which conforms to classroom and curriculum expectancies. 
Modelling is quite far from the constructivist paradigms. In his critique of the 
constructivist paradigm, Roth (2011b) asks how one could possibly construct 
knowledge when this knowledge is itself required for aiming at it.  
I see modelling as a motivational question leading to self-regulation. The 
model can be thought of as deriving from peers, and the teacher, and learning 
contents. Students display their models in specific learning tasks. This may be 
considered scaffolding. The person who needs scaffolding may first copy the 
entire task, gradually catching some elements of the idea and gradually will be 
able to proceed with smaller hints. The students also serve as models in terms of 
attitudes and of interest for each other.  
In this class, self-doing and self-learning originating from primary school are 
discourses which operate especially with Lars and which are able to propagate as 
discourses. Equally, peer models, provided by successful students, offer models 
which students may imitate, copy and be inspired by. These models serve as 
inspiration for a burgeoning interest.  
 
Figure 9. Interest development in science class juxtaposed with a model 
of self-regulation from Zimmerman and Schunk (2004). 
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5.2.6 Action, participation, weaving together, personal meaning  
Perception and experience 
Lars displays autonomy and agency, as he argues that the motivational force is 
an independent desire to find out what makes things happen, and understanding 
this, to be able to have an influence on them. It means that he wants to see the 
results of his action. It involves manipulating and changing things. This echoes 
the descriptions of Angyal and de Charms. Seeing what happens involves inherent 
feedback and rewards, which will be proof of being competent and succeeding. 
Lars wants the students to learn to find out for themselves through their 
participation and action how things work rather than being offered ready-made 
representations. This may be compared with the teacher’s representation, which 
at first seems to be ready made-representation. Some students want the teacher to 
be a link between knowledge and their learning. Although the teacher offers a 
representation, she is a living person in their context, who responds and interacts 
while customizing knowledge for the students’ use. This corresponds to the 
students’ wish for the teacher to translate knowledge. This, however, goes back to 
scaffolding and support, which students need when they are not yet able to manage 
on their own.  
For Claudia, creativity means idealism and the enrichment of ideas. Teachers, 
students and surrounding people create a good studying atmosphere. The radiance 
of social relationships and emotions gives her energy. For Claudia, learning has 
an even deeper significance. It is as though she is weaving the different ingredients 
in her existing knitting work, meaning that she constructs knowledge, though not 
only knowledge, and makes it an integral part of herself. If something is taught, 
she finds how it is connected to her life – and she expresses it, and she takes the 
new knowledge for her active use. She makes her creation and enriches ideas in 
her life. 
This same aspect of handling things, experiencing them profoundly and being 
part of the experience is seen in Marc’s account as well. He declares that 
everything can be learnt if one is interested enough, and, as he does not have 
professional wishes related to physics and chemistry, learning them is more a tool 
for developing himself as a person. However, he is active and knows how to get 
involved. Marc says that learning is experiencing and being a part of the situation 
and then having an insight through perception. In being a part of the experience, 
he can understand the situation better, and he has a reaction to his quest. He 
compares this with learning in science centres. Experiencing, in turn, means that 
there are emotions involved, and motions as well, and the brain is not functioning 
merely through cognitions.  
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
163 
 
Seeing the phenomenon with one’s own eyes helps Olivia, as well as Milla and 
others. Davydov (1984) suggests that seeing the concrete helps in understanding 
the connection between “the universal and the specific”, the essence and the 
phenomena. “A theoretical concept is a means of realization of substantial 
generalization, a means of transformation from the essence to the phenomena”. A 
concept is discernible in the specific and individual, and at the same time it is 
universal (pp. 11-17). A student understands by perception the connection 
between the theoretical concepts and the reality, although it is not the student, far 
from it, who finds the theory. She uses her perception and emotions, but cognitions 
might come, for example through the teacher’s elaboration.  
 
Action 
Lack of taking one’s own action makes Osborne, Simon and Collins claim that 
many students are alienated, as there is not enough space for critical engagement 
and one’s with the contents (Osborne, Simon & Collins, 2003). Osborne sees that, 
too often, science courses try to construct the “edifice of scientific knowledge 
brick-by-brick or concept-by-concept” (Osborne, 2000). It might be said that the 
students in this study have aspirations beyond this brick-by-brick model. Instead 
of reconstructing an edifice of scientific knowledge, they are active in 
participating and seeking personal meaning; they take science as one brick in 
building their own future. They are subjected to several institutional discourse 
structures. However, they shape and reformulate them into their own discursive 
practices and patterns. These include one’s own action and creativity in one’s own 
life. These resonate with the ideas Osborne (2003) develops further. 
 
‘to know science’ is a statement that one knows not only what a phenomenon 
is, but also how it relates to other events, why it is important and how this 
particular view of the world came to be. Any science education, which offers 
only aspects of the conceptual achievements of science in isolation constructs 
an artificial divide between science, technology and the social context of its 
production, and will fail to provide an adequate education for the future citizen. 
For current practice is rather like introducing a young child to jigsaws by giving 
them bits of a 1000 piece puzzle, and then only the pieces of the left side, 
hoping that they have enough to get the whole picture. (Osborne, 2003). 
For further shaping of the themes, I arranged the expressions of student action. 
These encompass being part of the activity, having choice, being capable and 
successful, building one’s identity, having personal growth and creating. First, 
however, I discuss the teacher’s role and then combine these two.  
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5.2.7 The teacher enhancing interest  
 From the accounts, I found the expectations regarding the teacher to be 
grouped around themes, which I have depicted in Figure 10 in a circle, indicating 
how these different expectations can fortify each other.  
The teacher’s explanation increases students’ comprehension and feelings of 
being able. The teacher explains things well, explains again if they are not 
understood, clearly and interestingly. This is scaffolding and offering help and 
care. If the goals of students are in gathering knowledge, this gathered knowledge 
bag facilitates comprehension and interest. Overall, the teacher’s explanation is of 
key importance. This has a direct bearing on the student’s understanding, and if a 
student understands, she may feel capable.  
Students’ identity search may be respected and supported through offering 
positive and compatible models. Physics and chemistry are often found to be 
difficult; the students emphasize the role of the teacher in explaining things in 
everyday language. The teacher is thus a scaffolding person at their disposal and 
in their proximity. Her role, according to many interviewees, is to help if someone 
needs help, to be a link between the world of science and the students, to translate 
and to explain.  
The teacher has multiple functions: emotional, social and organizational. She 
is not merely pouring knowledge into the heads of pupils but is rather assisting 
them. The teacher is thus a gatekeeper of the community of science. If she explains 
well, the doors to knowledge open up. However, as the secrets of physics and 
chemistry are difficult to encrypt, it is the teacher who should translate the difficult 
language of science into the students’ language. At the same time, she should give 
examples that link knowledge to practice. She supports students’ knowledge 
acquisition and gives advice when it is needed and only when it is needed.  
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Figure 10.  The teacher’s explanation, organizing and support enhance 
understanding and feelings of capability. 
 
The teacher is expected to be encouraging, inspiring and understanding and to 
consider students as individuals. However, she also has individual characteristics, 
and she is expected to be the boss and organizer, keep the discipline and 
occasionally arrange fun that students like. She has to face age- and student-
related issues and to be aware of identity and interest conflicts. In the middle of 
the multiple identities of modern society, she has to bring the possible identity of 
being in science as attractive, positive and interesting. She has to participate in the 
game and do marketing for the benefits of science and make connections to 
everyday life, yet with the rules maintained in youth communities and class 
environments. She has to create a feeling of being plausible, or, to use a term 
compatible in the students’ world, she has to have some amount of credibility. 
This extends to the whole realm of physics and chemistry education.  
The teacher is thus the gatekeeper of the realm of science: the one who 
explains, scaffolds, encourages and understands being simultaneously model, 
boss, organizer, entertainer, translator and science marketing manager. Even while 
the student is considered to be in the centre, the teacher still has multiple functions 
according to students’ expectations.  
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Active teacher  
In this classroom context, with its dialogue between the students and the 
teacher, the teacher has a central or at least cooperative role as a part of the 
learning environment. This is understandable if the learning process is seen 
through the lens of Vygotsky. He considers that both the student and the teacher 
are active, as is the whole construction they have created together: “The educative 
process is active in three ways. The student is active, the teacher is active and the 
milieu they have constructed is also active” (Vygotsky, 1926/1991, as cited in 
Davydov, 1995). Davydov further elucidates Vygotsky’s emphasis of the 
threefold influence:  
In the first place, the teacher should be well oriented to the regularities of 
the child’s personal activity, know the child’s psychology, in the second 
place know the particular social dynamics of the child’s social settings and 
in the third place, the teacher must know about the possibilities of his or her 
pedagogical activity to use these sensibly and thus raise to a new level the 
activity, consciousness, and personality of his or her charges.  (Davydov, 
1995).  
In this sense, my analysis envelops the three-fold wholeness. Students’ 
accounts reflect discourses that prevail in that context. Being tuned and attentive 
to students’ world the teacher and captures real context and relationships and thus 
the emotional and relational is heightened over the epistemological. (McNally & 
Blake, 2012) 
The teacher is active in manifold ways. She organizes and selects topics all 
around; finds analogies, models, parallels and metaphors; and binds theories to 
the everydayness of students and all of us. She is a person who has a personality 
as well as a challenge to be like a shining star, both constantly responding to 
students and actively attracting their attention. This becomes apparent in the 
students’ comments about the teacher’s role. Through being attentive to students, 
attraction is dialogical, and the teacher echoes the students’ enthusiasm. Both 
contribute to a good and inspiring environment. This inspiring environment is 
articulated especially in Claudia’s account. 
 The sociocultural approach holds that the individual is not a proper unit of 
analysis and that it should not be studied apart from cultural and social contexts. 
According to Sawyer, everyday conversations are “improvised, collectively 
created and collaboratively emergent” (Sawyer, 2003, p. 241). I want to extend 
this to science lessons. My own understanding of teacher behaviour combines both 
script and improvisation. A teacher represents the scientific world, and in that 
function, she follows its script. She is a mediator between the community of 
science and students in their classrooms and laboratories. On the other hand, 
demands for teachers to translate knowledge into an appropriate and affordable 
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student-understandable language are an indication of improvisation by the 
teacher. She has to be available and flexible, between knowledge and the student. 
This is further detectable in the demands regarding being quick at repartee. 
Equally, Toni’s claim that half of the teachers are not of that nature, that they are 
unable to explain things clearly, gives another aspect. Explaining things clearly 
involves keeping discipline and having students’ attention, and this again 
comprises the whole personality, if keeping discipline is not understood as rigid 
and austere traditional commanding. The teacher role, seen from the point of view 
of students, seems to encompass credibility, which is based on expertise and on 
students’ notion of the role of teacher, which they in turn have developed over the 
years of their school attendance through observing their various teachers. On the 
other hand, students expect flexibility, dialogue and presence. Finnish curricula 
afford a lot of autonomy to the teacher, and she has the possibility to express her 
own personality, improvise and, if possible, even capture her audience with her 
presentation. Roth and Maheux (2014) endeavour in their article to build a theory 
of  emergence.  During lessons, events permanently emerge and change plans, and 
thus participants co-create the lesson: “there is a permanent gulf between plans 
and situated actions” (Roth & Maheux, 2014). Emergence as a concept refers to 
“the momentariness of the on-going relational drama”, which the participants 
shape through their participation, dialogue and responses (Roth & Maheux, 2014). 
The dialogue in a classroom is an ongoing relational drama with permanently 
emerging situations.  
A teacher, with her own interest and enthusiasm can model engagement and 
subject matter appreciation and convey the message that the content is worth 
learning. 
 
Translating scientific language to everyday language  
I return to Toni’s remark that half of the teachers do not explain clearly enough. 
It is through language that we make knowledge available to others (Roth & Hsu, 
2010). The teacher is expected to translate the specific theoretical knowledge into 
a language which is more accessible to students. When Marc depicts his learning, 
he is confronted with speaking a language of someone else:  
In physics, you can often do so that you explain words even though you do not 
understand them. You read in the book that the light is a wave motion. If you 
are asked what the light is, you will write “wave motion”. If you are asked what 
a wave motion is, you perhaps don’t know it at all. Or you can remember that 
there is an explanation, and you put it also even though you do not understand 
what it means. (Marc).  
This language, the student repeats, but is not able to understand. Bakhtin 
(1981) suggests the concept of a social language, which is a discourse peculiar to 
a specific field of knowledge. It may be compared with ventriloquism as in puppet 
theatre. 
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The word in language is half someone else’s. It becomes “one’s own” only 
when the speaker fills it with his own intention, his own accent, when he 
appropriates the word, adapting his own semantic and expressive intention. 
Prior to this moment of appropriation, the word does not exist in a   neutral and 
impersonal language… but rather it exists in other people’s mouths, in other 
people’s contexts, serving other people’s intentions: it is from there that one 
must take the word, and make it one’s own. (Bakhtin, 1981, pp. 293-94).  
In my study, students repeatedly spoke about how the teacher should translate 
the scientific language into everyday language. Wertsch, Tulviste and Hagstrom 
(1993) suggest that the success of reciprocal teaching among peers comes from its 
use of a social language seldom found in formal schooling. In my study, the 
students strongly expected this same use of ordinary language from the teacher.  
Translating means to make the language comprehensive, but it also involves 
making it interesting through links to everyday life and future benefit. Some of 
the students reflect on this combination of familiarity and new knowledge. The 
content should be explained with words they are familiar with but also offer an 
introduction to new knowledge. New things are interesting, old things I know 
already.  
What exactly could contribute to good explaining? A piece of text may be 
coherent and in scientific terms perfectly understandable, yet the students want 
the teacher to explain it.  
The students’ opinion that the teacher should provide examples, link 
instruction to everyday experiences and give the teacher’s own interpretation, 
experience or story (Olivia) parallels what Means, Jonassen and Dwyer (1997) 
found motivating in instruction: “it includes the objectives of the lesson, uses 
personal pronouns, provides concrete examples, or uses analogies, or presents 
statements of the content and the utility of instruction”.  
The longing for the teacher’s explanation could be understood by the fact that 
textbook texts are expositorier than narrative, and when the teacher explains, she 
makes a bridge to a narrative using elements of stories: explanations, associations 
and predictions, which increase retention. The teacher makes clarifications which 
evoke the student to make inferences, as in narrative texts (see Narvaez, van den 
Broek & Ruiz, 1999).  
The claim for everyday language is understandable, because then, for a learner, 
the attention is not on too many things. A very important observation is that 
students seem to have confidence that it is possible to understand even difficult 
issues if the teacher explains them in enough depth. Additionally, their longing 
for comprehension is central in the accounts. 
In the students’ answers about the desired contents of a lesson, most students 
afford a prominent role to the presentation of theory and concepts. This includes 
elements which clarify, elaborate and explain contents, making connections 
explicit (cf. Loxterman et al., 1994; Means et al., 1997).  
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The students’ accounts suggest that it is the teacher who first explains or shows. 
Then the students imitate. This seems contradictory to autonomy as well as to 
constructivist learning, but as students pursue the mastery of the topic, which will 
lead to a feeling of competence, it can only be achieved if topics are understood.  
 The process in which the teacher explains and students follow and execute it 
later on their own may be conceived as a process of co-constructing knowledge. 
In the words of John-Steiner and Mahn (1996): “the teacher brings existing 
knowledge to the students by coconstructing it with them”. In co-construction 
there is “transmission, transformation and synthesis”. 
This is a joint effort: the teacher explains, the student tries to understand, but 
if she does not understand, the teacher tries again to find common ground and to 
explain enough times in different ways that the student understands. The teacher 
is active, because she cannot transfer her existing knowledge as such but instead 
has to deconstruct it, constantly reflect the components and reconstruct the 
knowledge according to the clues received from the student, all the time trying to 
find a key to the student’s lock of understanding. In that way, the teacher and the 
student are doing it together. This is my conception of co-construction, and, for 
example, Henri and Lars express it succinctly. The process continues until 
understanding results.  
The presentation of new information includes opportunity for discussion and 
problem solving, where meaning and action are constructed and negotiated 
together. Consequently, this process of explanation that students long for can be 
thought of as the transaction and transformation rather than the transmission of 
knowledge, the process being active, agented and creative. This process also gives 
the teacher moment-to-moment feedback regarding how she has succeeded, or 
not, in her explanation. Nevertheless, the end product of this project is a piece of 
knowledge, for example, a concept which is understood, and that piece of 
knowledge can be considered as something acquired. It is gathered and stored 
knowledge. Positive feelings and an experience of succeeding are associated with 
its acquisition. 
Still, although understood, this piece of knowledge must be remembered later, 
but a concept which is understood, is easier to remember and use later.  
5.2.8 Science class and science laboratory as places for 
acculturation to science 
Within organizations, communities of interaction create new knowledge, and 
there is a continual dialogue between tacit and explicit knowledge (Nonaka, 
1994). 
Hodson (2003, 2011) included social political action to be incorporated into 
his earlier goals of science education (learning science, learning about science and 
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doing science). Hodson (2011) wrote in the preface of his book about social 
political action:  
I  have argued that science education is best regarded as comprising three major 
elements: learning science – acquiring and developing conceptual and 
theoretical knowledge, learning about science – developing an understanding of 
the nature and methods of science,  appreciation of its history and development 
and an awareness of the complex interactions among science, technology, 
society and environment, and sensitivity to the personal, social and ethical 
implications of particular technologies, and doing science – engaging in and 
developing expertise in scientific inquiry and problem-solving and developing 
confidence in tackling a wide range of “real world” tasks and problems. More 
recently, I have added a fourth component, engaging in sociopolitical action – 
acquiring (through guided participation) the capacity and commitment to take 
appropriate, responsible and effective action on science/technology related 
matters of social, environmental and moral-ethical concern.  (Hodson, 2011).  
These different components might be approached by categorizing them either 
as explicit or tacit knowledge, as Nonaka (1994) proposes in his model of 
knowledge creation. Three of Hodson’s four elements necessitate an informal 
community of social interaction, which nurtures the emergent knowledge and 
knowledge transfer. Content knowledge is explicit, but all other aspects 
necessitate the transfer of tacit knowledge embedded in the physics and chemistry 
community of practice. 
I view the physics and chemistry laboratory as an example of a place of 
acculturation for cognitive apprenticeship (Brown, Collins & Duguid, 1989). In a 
school laboratory, students are acculturated into authentic practices through 
activity and social interaction. School laboratories are exciting places, which open 
up their secrets, and laboratory procedures are revealed when students are 
personally involved in doing experiments. The manifold of artefacts in a science 
laboratory and in science instruction create interest through their novelty. The 
teacher promotes learning by making explicit her tacit knowledge and modelling 
her strategies for students in authentic activity. The teacher as a mediating person 
supports students’ attempts to accomplish the task, and finally she empowers the 
students to continue independently. The teacher has her role in opening the secrets 
of this community.  
In this process, cognitive and metacognitive strategies and processes are 
considered more important than learning lower-level skills or factual knowledge 
as such (Brown et al., 1989). I see the laboratory as an ideal domain for one’s own 
searching. It offers a domain which is full of opportunities. Merely entering into 
this space provides a possibility of new horizons. Laboratory equipment and all 
related artefacts give wings to the imagination and possibilities. As stated by 
Malone, Lepper, and others, imagination and identification with models of 
admiration spark interest. Every single theory in physics and chemistry has been 
an invention of scientists. They have used all these artefacts to finally arrive at 
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their inventions. Even if students are still in their maturation process and do not 
possess the necessary knowledge to come up with similar theories, they still have 
the possibility. In this realm of wonder and world of artefacts, the search for 
possibilities is wide open. In artefacts, I include the concepts and knowledge 
offered. In the students’ accounts, there is a definite quest for knowledge as such.  
The aspect of becoming acculturated takes, however, a new appearance in the 
students’ accounts. They want to get acquainted with science as an option and a 
possibility for their future benefit. They do not necessarily want to know all the 
processes in detail; they want to know what it is all about, and knowing that, to 
take advantage of the knowledge, skills and acquired grades while belonging to 
this affiliation. Thus, the concept of a community of practice, where science is 
apprehended in a community of practice, has taken on an articulated appearance 
in the students’ discursive practice. It is to be implanted in an environment, to 
learn the possibilities it has to offer and to adjust all the knowledge to the existing 
reality of their own life and their own choices. This is related to the fourth goal, 
the sociopolitical action expressed by Hodson; yet, in my study, this is the 
perspective of participation and action in society from an individual point of view.  
For these students, learning science is an opportunity to get involved in a larger 
project, which leads first to further studies and then to success in life. They have 
to know what chemistry and physics are for them. Here, it is critical that if they 
judge that a specific procedure is not for them, they express it. There are several 
remarks about how it is not interesting to see in an experiment that a colour 
changes; as Marc says: “It is not enough”. Elias, although he likes experiments, 
judges them to be too simple and too obvious. He would like them to be larger, 
even if less often, and that one would have to think about things. There were 
comments such as I am a theoretical person, lab work does not click, I learn better 
by reading. Still, these students are able to be interested in intellectual and 
cognitive things, and they pursue the theoretical path, all the time conserving the 
positive experience of science. For them, trying to indicate, for example, which 
colour a sample shows if there is sugar is not interesting, but connecting it to their 
everyday life, for example, comparing the results in soft drinks and diet-drinks,     
In the science class, I argue that there is a double connectedness to science that 
can be conceived as a legitimate peripheral participation (Lave & Wenger, 1991). 
On one hand, there is the science class community, which acts as a community of 
practice. On the other hand, science in itself can be conceived as a community of 
practice. This double connection is presented in Figure 11.  
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Figure 11.  The double connectedness in science communities of 
practice. 
 
In legitimate peripheral participation, instead of collecting abstract knowledge, 
the learner acquires the skill to perform while engaging in the process. This is 
expressed in the response of Lars when he compared learning methods to offering 
food or offering the skill of producing food. Learning through participation entails 
the gradual construction of an identity within a community of practice (Lave & 
Wenger, 1991). In the case of science class, this identity is strong enough to 
motivate students in multiple ways. Consequently, the school laboratory acts as a 
place offering possibilities, and these possibilities attract, require a reaction and 
offer a context where the student has to make a choice about her personal 
strategies.  
In Finland, in the 7th grade, when the students begin their science activities, 
they are very enthusiastic, because even if most of them have already studied 
physics and chemistry, they have not had special laboratory classrooms in primary 
school. Later, the enthusiasm is lessened. This same phenomenon has been 
reported worldwide in multiple studies (e.g. Harter, 2006; Krapp, 2002). One of 
the reasons that has been offered is identity development. In the 8th and 9th grade, 
increasingly more interesting items enter the minds of students; consequently, 
interest in school subjects may fade away. At the same time, there is a shift in 
school curriculum from practical work to more theoretical contents. When I 
consider the age period of my students, from 13 to 15, in the 7th grade, there is 
natural enthusiasm, novelty, new things and a new magical world to explore. All 
this we exploit fully by offering students practical explorations, which are, 
however, often very guided. In the 8th grade, suddenly in the curriculum there is a 
shift to a markedly higher theoretical level. Unfortunately, this coincides with the 
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period when, as Krapp describes, young people begin to search for other possible 
interests.  
In the 7th grade, it is easy to give a spark to science. However, what is the way 
to maintain interest when interest in physics and chemistry is fighting with other 
possible interests? We, as teachers, however, often continue to teach as though the 
students are still in the very first spark-of-interest phase and do not think about 
how to maintain this natural interest, which will be needed.  
In the case of science class, however, with the possibility of projects and 
excursions, for example, it is possible both to spark and maintain interest, with the 
help of the common shared belonging to the community of practice. I identified 
features of legitimate peripheral participation (Lave & Wenger, 1991) in my class 
and present them here:  
1. A central element is learning to use artefacts and understand their 
significance (Lave & Wenger, 1991, p. 102). Artefacts of science, for example 
laboratory practices, science language, signs and graphic presentations, promote 
enthusiasm in science, and they distinguish it from everything else, although they 
may be difficult in all their complexity.  
2. Belonging to the science class community offers a path to further studies in 
secondary school and later access to desired schools and universities and 
eventually success in life. This is indicated in many accounts. Thus, understanding 
in learning is not “the acquisition of structure, but the increased access of learners 
to participating roles in expert performances” (Hanks, 1991, p. 17). Students gain 
access to the community of practice of science class and to the community of 
practice of science. Learning and a sense of identity are inseparable. Belonging to 
science class entails privileges and affords vast possibilities for the future. 
3. There are many actors, such as “old-timers” or “newcomers”, not only the 
teacher and learner (Lave & Wenger, 1991, p. 56). The active actors in the class 
include Lars, and his classmates from primary school, who with their enthusiasm 
and models of self-learning and self-doing serve as catalysts and initiators. With 
their experience, they could be considered old-timers, being able to distribute their 
tacit knowledge acquired already in the processes and principles of their primary 
school. Some students act as models worthy of being followed. Claudia gains 
admiration through her personality and several others with their skills and 
abilities. Students are in this way co-participants. With their collaborative 
participation in projects and with dialogical openness, there is room for 
“improvisation” and “emergent processes” (Hanks, 1991, p. 16) in accordance 
with students’ wishes and longings.  
4. “Apprentices gradually assemble a general idea of what constitutes the 
practice of the community and organize their own learning curriculum recruiting 
necessary teaching or guidance for themselves” (Lave & Wenger, 1991, p. 86). 
Each student has developed her own way of coping with the demands and 
possibilities. This is seen in multiple strategies employed.  
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Most students, though, are able to profit from various fields of participation. 
Claudia offers an example of the ability to join together harmoniously many fields 
of participation. This is in accordance with the claim that “the skilful acquires the 
ability to play various roles in various fields of participation” (Hanks, 1991, p. 
20).  
5. According to neuroscience, social functions are more deeply and more 
ancestrally situated in the brain than cognitive functions (see Panksepp, 1998, 
2003, 2011), in accordance with Vygotsky’s claim that “the social dimension of 
consciousness is primary in time and in fact. The individual dimension of 
consciousness is derivative and secondary” (Vygotsky, 1979, p. 30). Belonging to 
the science class means belonging to and participating in a social world, which is 
able to support the individual learner. According to Lave and Wenger (1991), 
there is a shift from the individual learner to learning as participation in the social 
world. Learning thus involves becoming a new person. A new identity is 
constructed with respect to the possibilities enabled by the new organizations of 
relations (Lave & Wenger, 1991, p. 53).  
 
Practical work as an artefact of the science laboratory 
Although students on many occasions praise the benefits of seeing the 
phenomenon in reality, which enhances understanding and remembering, many 
critical comments were heard. 
I have here only my own students, and it can be thought that critical attitudes 
towards laboratory work might be due to this particular class and teacher. The 
results are, though, very similar to those that I had with a questionnaire-based 
inquiry with several other science classes, which I did not teach. These, however, 
are from the same school, with otherwise the same curricula, textbooks, laboratory 
classes and extensive possibilities for diverse activities. Analysing their results, I 
thought that the influence of the teachers was guiding them while students 
expressed their ideas about, for example, their future and also laboratory work. 
Consequently, if their attitudes towards laboratory work resembled the attitudes 
of my students, it was not because of my influence in this regard. I encountered 
the same discourses about practical work and future benefits, regardless of my 
influence or the absence thereof towards my students. I know that the teacher of 
these other classes fostered laboratory work as an integral constituent of the 
studies. I know also that I rarely directly expressed the importance of science for 
one’s future and thus encouraging the students towards science professions. In this 
study, however, they expressed this idea and understanding.  
Experience from still other classes confirms that in the 7th grade, a lot of 
practical work is done; students expect this and enjoy it. As curricula do not 
include too much theory, the focus is on practical work. However, in the 8th and 
9th grades, both in chemistry and physics, substantial amounts of theory are 
included in the curriculum. Thus, to be able to learn everything, the main focus 
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cannot rely primarily on practical work. The textbooks do not provide appealing 
practical work, with charm and fascination, as did the multitude of work 
performed in the 7th grade. The students, however, keep in their minds all the 
affective and action aspects of physics and chemistry which were provided in the 
beginning. Practical work, which is no more than manufacturing something or 
making a spectacular event happen, does not appeal to students who are puzzled 
by the content and the acquisition of theoretical knowledge needed for 
examinations. This content can be learnt much easier by reading it in the textbook 
or acquiring the theoretical knowledge from the teacher’s presentation. 
Experiments also necessitate practical work, which implies mechanical tasks and 
requires skills to work with one’s hands while simultaneously being alert in 
cognitive processing, making conclusions and handling complex settings. One 
solution to the problem of students’ attitudes to practical work might be to include 
it in exams.  
Students expect the teacher to explain the subject so that they understand. 
Nevertheless, nice, spectacular experiences are enjoyed. Furthermore, many 
students expect practical work to be done in every lesson. It gives them an 
opportunity to change to a more relaxing pace. This is a mutually beneficial 
situation between the students and the teacher. The students receive emotional and 
agential experiences, and the teacher may display all the beauty and 
interestingness of her subject; she may act as a magician who can show something 
that the students like, and in that way she holds a position of a specialist who 
realizes her mission of expanding both interest in the subject and knowledge about 
its contents. It is also an opportunity to learn something new, which the students 
did not know beforehand. If the experiment turns out to be similar some previous 
experimentation, it does not spark enthusiasm.  
As laboratory experiments involve using the affective and agential functions 
of the human brain and not only cognitive aspects, they are good for enhancing 
interest; however, to expect theoretical ideas to emerge from observations is 
challenging. Although theories are able to explain observations (Hodson, 1988), 
frequently, textbooks and inquiry-based learning expect students to discover 
ideas. There have been critical views about students’ ability to construct ideas (e.g. 
Roth, 2011b). Roth criticizes the constructivist paradigm, because it expects 
students to present something which they do not yet know. Thus, theories should 
precede students’ own ideas (Roth, 2011b). 
In my accounts, there is realism, though, for example, in the accounts of Olivia 
and Antti. Olivia prefers that theory be explained first followed by the experiments 
so that the student may use the theory to make a match between observations and 
existing theory.  
The Scottish report “Looking to the Future” (SCCC, 1996) argues that science 
courses should comprise as an overarching goal scientific capability, which 
includes “scientific curiosity, competence, understanding, creativity and 
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sensitivity”. A scientifically capable person should be able to apply knowledge 
and skills creatively and with sensitivity. This definition involves action as well 
as personal enlightenment and satisfaction (SCCC, 1996, p. 15). The reality of my 
students reflects this notion, although in their accounts they go further: they search 
for personal meaningfulness, which may be interpreted as coinciding with 
personal enlightenment and satisfaction, however personal use and utility are 
accentuated. Their attitude towards practical work also involves the notion of cost, 
how it is not worth executing repetitive procedures that involve a lot of skills, 
work and organization to have as a result something that the person knows or 
guesses beforehand or can find in the textbook.  
Practical work necessitates several arrangements and a range of procedures, 
which require skills both with one’s hands and brain. It continuously tests the 
student’s success and capability. Compared with teacher demonstrations, a lot of 
effort is required of the student. If, in the end, she succeeds, with the aid of 
explanation and scaffolding to understand the meaning and connection to 
underlying concepts, the experience can still appear very modest, for example, 
perceiving that the colour changes, and the phenomenon behind this perception 
must still be explained, with or without seeing it. Moreover, often the results are 
known beforehand. In contrast, if something is produced and created, it appeals to 
students.  
In the next section, I will consider modelling in the learning process. I will 
explore students’ dual positioning between the discourses of self-learning and 
self-doing and expectations related to firm teacher control.  
 
5.3 Pattern between Regulation, Learning and Interest  
5.3.1  Claims about teacher guidance, control and modelling  
In the students’ discourse, different claims about guidance, modelling and 
teaching can be discerned. There are those who are keen to follow the teacher’s 
model and presentation. They expect, value and require it before being ready and 
able to do tasks on their own. Simultaneously, there are students who prefer to 
find out things individually and are capable of advancing on their own. In addition, 
motivation from outside, preferably triggering sparks and interest generators are 
welcome, regardless of the overall orientation, whether independent or guided. As 
students are in a group, for a teacher, different phases are present at the same time. 
She has to use all the scaffolding needed in different phases of students’ 
progression in their tasks; thus recognizing that each of these phases is useful. 
Externally motivated students perform a task only through teacher intervention, 
and those who are internally motivated are able and prefer to work independently 
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
177 
 
to different degrees. The intervention may be guidance according to the student’s 
individual needs.  
If a student needs guidance, and has it, it may lead to further motivation, 
because there is success and consequently interest to continue, as the tasks are not 
too difficult. The literature on interest and self-regulation offers theoretical 
models, which contain development in phases.  
Interest development and self-regulation in the classroom, however, even if 
they often occur simultaneously, are not the same. Comparing theoretical 
approaches of interest development and self-regulation, I see a difference in that 
with self-regulation, as presented by Zimmerman and Schunk (2004), there is first 
a model, which guides the student’s work; whereas triggering interest offers 
interest generators that inspire curiosity and a willingness to do the activity. 
Modelling and triggering interest both require intervention from outside in 
classroom situations both from the teacher and also from peers. Modelling guides, 
whereas triggering persuades. External motivation is concerned with directing or 
using firm force rather than sparking or triggering interest. In students’ accounts, 
there are those who seem to definitely require firm teacher modelling. This model 
can then be followed by executing meaningful tasks. These are accessible to 
students, because the tasks are adjusted to the students’ level of achievement and 
consequently create a desire to keep going. In this phase, understanding the 
contents and concepts is crucial.  
Every student resides in her own zone of proximal development and has a 
different sphere of scaffolding and encouragement needs.  
Maintaining interest through meaningful tasks (Hidi & Renninger, 2006) may 
coincide with attempts to follow and copy the model. Both tasks and copying 
include participation from the student; whether the tasks are mechanical or require 
the students’ own processing, they keep students busy and occupied with all their 
embodiedness. 
The teacher’s concern would be to offer creative or problem-solving tasks, not 
mere copying. Open questions, being too difficult for some students, even while 
being simple, leave students passive. This phase enhances the skills and 
knowledge which are needed to advance further to the one’s own fully developed 
interest. It necessitates taking into account the individual differences; otherwise, 
as Atte and Elias exemplified, studying may be boring.  
The idea of what- and why- knowledge entails that ready-made what-
knowledge rarely prompts interest. The what-knowledge could be compared with 
a model. It is the factual piece of knowledge as such. To make it interesting, it 
should contain elements of inquiry, open possibilities, which evoke emotions or 
action. Only why-knowledge can evoke interest. What-knowledge can also be 
compared with assimilation, where new knowledge fits perfectly with existing 
knowledge structures and mostly demands work only in the form of attention and 
use of memory and accepting what comes from those who make decisions for you. 
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Why-knowledge is comparable to accommodation. It involves thinking and 
restructuring knowledge. Pieces of knowledge are torn apart and used for the 
construction of meaningful knowledge. Thus, while learning experience involves 
emotions, actions and reactions, it is capable of raising interest.  
I refer here to the models of Vygotsky on one hand and those of Panksepp and 
Biven (2012) on the other and compose a model of student learning drawing on 
these. Vygotsky, referred to earlier in Figure 2, draws a developmental line from 
the internalization of the values and rules of the community, where the individual 
is able to develop her personality with the cultural artefacts available in that 
community, to the ability to finally express this personality in her own expression 
in creating her own contribution in externalization.  
In the theorization of affective neuroscience, the profiles of emotions differ 
between adults and children. The two triangles presented in Figure 3 (Panksepp 
& Biven, 2012), one on its top and the other upside down, depict the relevance of 
cognition over emotions with adults and the superiority of emotions over 
cognition for children. Top-down influences mean that cognition is able to control 
emotions, whereas bottom-up influences mean that the lower situated powers of 
the mind govern the organization of higher systems.  
Vygotsky (1978) argued that a child follows an adult’s example and gradually 
develops the ability to do certain tasks without help. He conceived development 
as the transformation of socially shared activities into internalized processes 
(Vygotsky, 1978; John-Steiner & Mahn, 1996). During the development of the 
child, the collective takes on different roles. Vygotsky gives an example of 
children arguing, claiming that “the child’s higher functions of thought first appear 
in argument in the collective life of children and only later this leads to the 
development of reasoning in the child’s own behaviour” (Vygotsky, 1987, cited 
in Davydov, 1995). Among people, according to Vygotsky, there are two types of 
relations: direct relations based on instinctive, expressive movements and sign-
mediated relations. “One animal influences another either by means of actions or 
by means of instinctive, automatic, expressive movements. Contact is established 
through touching, cries or gazes” (Vygotsky, 1981, p. 160).  
Vygotsky’s internalization can be recognized in the triangle representation of 
Panksepp and Biven (2012). The capable adult individual or community 
incorporates the patterns of culture to the young person so that she through 
learning will be able to develop and express her creativity, which derives from 
emotional origins. Their triangle for a child is comparable to Vygotsky’s claim 
that for a young person, social elements are primordial, including instinctual 
elements such as play and arguing. Only through learning from experience and 
from others’ scaffolding can the young person, along with her physical growth, 
develop to eventually be able to manage on her own.  
Examining the model more closely gives the idea that the more an individual 
has gained experience and learning and the more the higher functions of the brain 
                                                       NINTH GRADE STUDENTS GENERATING INTEREST  
179 
 
are developed, the less the primary processes dominate. Thus, one’s own 
reasoning and higher brain functions are used. Self-regulation might be 
understood as accepting existing realities, having adequate skills and knowledge 
and consequently acting independently. If a student is not able to progress because 
of inadequate skills and knowledge, she needs someone to control and guide her. 
She also needs a lot of knowledge, all the contents of her collected knowledge 
bag, to be able to be creative and independently compose her decisions and life.  
The students who are able to self-regulate do not need scaffolding to the same 
extent as those who have not advanced to a higher position on the triangle. The 
learning, experiences and memory gathered by the individual are resources for 
higher functioning. This development makes itself visible in the students’ 
discourse. The students collect their handbags of knowledge, which they may use 
later in their lives. Science class in many accounts is considered a good 
environment, which offers good learning opportunities compared both with 
former primary school classes as well as with other classes, where disruptive 
behaviour and arguing makes itself both audible, visible and touchable, these 
being the elements on the bottom of the triangle or in Vygotsky’s citation about 
children’s arguing.  
I will return later to my model and visual depictions, which I develop departing 
from these basic concepts. In the next phase, I will elaborate the themes which I 
found across the students’ interpretive repertoires. 
5.3.2 Pyramid of student interest generation  
 Having presented the discourses or interpretive repertoires of the students’ 
discourse, and advancing in abstraction, I will now move on to trace the main 
themes which can be considered as regularities and threads across these 
discourses.  
I progressed to further abstraction in view of the existing literature. In previous 
chapters, I have tested, elaborated and described the discourses and core concepts 
in my individual cases. In content analysis, the manifest content is presented as 
categories, in my case in students’ discourses or interpretive repertoires, whereas 
the latent content and the meanings become visible as themes.  
Here, I consider both students’ repertoires and their mutual relationships, and, 
while situating them within a larger context, I conceptualize them, searching for 
broader categories which are related to concepts found in the research literature. I 
progressed in my content analysis in two phases: first I had to inductively find 
categories and subcategories describe and abstract them to fewer categories which 
then act as the prevalent discourses and heuristic tools in my analysis. As the 
analysis advanced, these discourses were cross-examined, leading to new 
perspectives, and, ultimately, the recurrent themes acquire their shape in further 
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description and the analysis of the discourses. Finally, I gather the themes in a 
model and through visual depictions.  
 
Table 2.  Schema of progress in the study from the discourses of the 
whole class through to influential core discourses to themes of interest 
generation in learning.  
  
The whole class Core influential 
accounts 
Relabelled or initial 
discourses in 
conformity with  the 
literature  
 
Keep going, 
having good 
grades and 
persevering 
Success in 
examinations and 
having good 
grades  
I can  Interest is created 
in feelings of 
success 
Science class 
environment 
Encouragement 
and inspiring 
environment 
Community of 
practice 
Socially induced 
interest in a 
nurturing and 
supportive 
environment 
Future and 
success in life 
Thrownness to 
life, keep going  
Seeking Looking ahead to 
the future, 
planning, effort, 
concentration Planning the 
future 
Regulation 
Being together Respect for others’ 
demands  
The other, 
Internalization 
Following others’ 
advice 
 Togetherness Enjoying others’ 
company 
Sparkling zest 
and zeal 
Sparkling zest and 
searching, own 
action 
Sparkling zest Action and agency, 
influence on other 
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The whole class Core influential 
accounts 
Relabelled or initial 
discourses in 
conformity with  the 
literature 
Themes 
Creativity  Creativity Externalization  Building one’s 
identity 
Personal growth 
Weaving together 
Learning  
Encounter with 
learning 
environment 
Own strategies 
Perseverance  
Self-doing and 
self- learning  
Being autonomous 
Making one’s own 
choices. Focusing and 
concentrating on 
them  
Increasing skills 
and knowledge 
Creating one’ s 
own handbag of 
knowledge  
Searching, Zest  
Own genuine 
interest 
 
Seeking, searching 
and collecting 
Why-knowledge 
Following model Internalization 
Regulation  
What-knowledge 
Following 
influential others 
(teacher, school, 
peers) 
Expectations 
regarding the 
teacher  
 Scaffolding, co-
construction 
Regulation coming 
from the teacher vs. 
self-regulation  
Supportive, active 
and inspiring 
teacher 
Expectations 
about practical 
work  
  Experience of play 
and fun 
Acculturation to 
science 
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In the next phase, I will present visual depictions, where I use insights and 
congruence from Vygotsky’s concepts presented in Figure 2 and the structures of 
the brain presented in figures 3 and 4.  
Research which is totally inductive, is, according to Schwandt, impossible 
(Schwandt, 1997). John van Maanen suggests that the confessionalist 
ethnographer finds theory relevant in writing, “Theory doesn’t determine the 
fieldwork experience, but it may provide the dictionary with which it is read” (van 
Maanen, 1988, pp. 97-98).  
Even inductive methodology may use concepts from previous theories. In my 
abstraction, I have used certain terms from previous research. To build bridges to 
powerful theory constructions, I tested and elaborated how the inductively formed 
categories “sit” on these powerful structures, which I have adopted or acquired 
insight from and on the basis of which I can offer my model as a visual 
presentation. This last part of the analysis may be regarded as deductive. Still, it 
produces a model of my own. Before moving on to the visual depictions, I gather 
the main discourses, found in consecutive phases. They are represented in Table 
2.  
I searched for overarching explications in order to gather concepts and arrived 
at the following themes: regulation, learning, succeeding, belonging to, searching 
and enjoying. Following qualitative content analysis, the themes can be drawn 
from the literature or emerge as such. If the themes emerge only from the data, it 
is difficult to situate them within previous literature. Consequently, I used the 
literature for creating themes that would best describe the essence of the meanings 
in the discourses, faithfully describing their content in more abstract concepts and 
simultaneously being comparable with the research literature.  
Finding labels for different categories to reduce the number of categories and 
subcategories is an issue for reflection. Equally, to find the themes, I have to 
consider the threads across the categories. Under the heading of the thread of 
regulation, I situated following others’ advice, looking ahead to the future, 
planning, goals, effort, concentration and attention. For learning, I included the 
learning environment comprising all cultural influence, school and, in this case, 
science class. The science class also contributes to belongingness. I made a 
distinction between one’s encounter with the learning environment as such and 
one’s encounter which engenders one’s own action. Between them, there is 
feedback: possible success and positive experiences push the student forward. 
One’s own action comprises one’s own learning strategies, own initiative, going 
forward, reliance on one’s own competence and autonomy. 
Belongingness involves togetherness, closeness to others. Search encompasses 
beyondness, which I see as a dream of something exciting and good to come in 
the future and confidence in possibilities. Search also means the gathering of skills 
and knowledge and experiences and in itself thrownness and confidence in life. 
Fun refers to excitement, play and entertainment. These are not the initial names 
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of the discourses but are rather relabelled properties within the discourses and 
recurring themes emerging from discourses.  
In Figure 12, on the bottom, I situate the inherent motives of belongingness, 
search and fun. These are emotional motives that support motivation. In the 
middle, there is learning with a twofold appearance: the model from school and 
learning from one’s own experiences and exploration. On the top, I place 
regulation, which includes elements of planning, effort, concentration and 
attention.  
 
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
Figure 12. Interest in learning is energized from both below and above.
 
BELONGINGNESS 
model from 
others, 
closeness to 
others 
 
 
Looking ahead, 
future planning, 
effort, concentration, 
attention   
REGULATION
 
Beyondness, 
SEARCH for 
something better 
to come, 
confidence, 
thrownness to life 
FUN: 
excitement, play 
entertainment 
 
LEARNING in interaction with a knowledgeable 
environment, gaining general knowledge, coping with 
demands  
ACTION and CREATION: Own initiative, going forward, 
positive experiences, success, reliance on one’s own 
competence, making choices guided by interest 
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From both top and bottom, there are influences which direct the interest in 
learning. The arrows indicate the support for and influence on learning. From the 
bottom, emotions drive and support learning. Regulation involves the cognitive 
aspects that organize and give structure, and this regulation shapes and enables 
learning. 
Interest is coming both from above and below. When students refer to utility 
for the future, this interest comes from the regulation and calculation of one’s own 
good. When they say learning is fun or it is nice to study with other people around, 
interest comes from the bottom. The rectangular parts of the figure are comparable 
with Vygotsky’s developmental cycle from internalization to externalization. 
Next, I consider the dimension of expectations regarding the teacher, which 
could equally be extended to expectations about school. I use the students’ 
expectations of the teacher which I find in my accounts.  
5.3.3 Learning pyramid combined with expectations regarding the 
teacher 
Here, I continue the search for overarching themes. I formed a dimension of 
the students’ expectations of the teacher presented earlier, which goes  
 
 
 
 
Figure 13.  The students’ expectations towards the teacher 
 
 
Model and 
rules 
Feedback Inspiration and encouragement
Offering 
choices and 
autonomy 
Student
Scaffolding
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from offering a model and rules, to scaffolding, giving feedback, inspiring and 
offering choices and autonomy, which I depict in Figure 13. The two arrows 
indicate what a student is expecting and, in turn, these properties influence the 
students’ learning. 
  
I will present this dimension, together with my previous themes which I formed 
for the students – regulating, learning, belonging, searching and having fun – in a 
combined model and visual depiction. I situate my concepts in a picture, drawing 
on the hierarchical structure of the different brain functions shown in Figure 3 
(Panksepp & Biven, 2012; Panksepp, Asma, Curran, Gabriel & Greif, 2012), 
where different evolutionarily determined parts are responsible for different 
functions, affects being deepest inside and cognitive functions on the surface.  
I combine this with Vygotsky’s notion of development and creativity, as 
presented in Figure 2 (Moran and John-Steiner, 2003) and create a pyramid of 
students’ interest generation departing from these two conceptualizations.  
In Figure 14, the pyramid on the left originates from the phase of 
internalization and the one on the right from students’ expectations of a teacher. 
The relative sizes depend on the situation, but in this figure, the sizes are not 
related to my qualitative data findings.  
The two pyramids are to be read together. Beginning from the bottom, if the 
student activity is focused on playing, search and togetherness, then the teacher is 
expected to provide a model and control. The middle represents learning from 
cultural artefacts, and the teacher is expected to provide this learning environment 
and to explain and scaffold. Finally, at the top, the student has gained 
internalization through regulation, is ready to create and externalize, and the 
teacher’s task is to inspire. 
 Interest is the guiding tool for selecting experiences, cultural artefacts and 
learning opportunities. It is tightly bound with the possibility to choose and being 
autonomous. It is also bound with capability and succeeding. These guide 
decision-making, where certain behaviours are chosen in the face of many 
possibilities.  
The contents of figures 12 and 14 on the left-hand side are essentially the same; 
however, in Figure 12, the contents of the different levels are more elaborated, 
and the role of interest is more articulated.  
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Figure 14. Students’ interest generation pyramid presented together 
with their expectations of the teacher’s involvement. 
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6 Discussion 
 
 
 
 
In this chapter, I will turn back to my findings and consider how they can be 
situated in the context of the research literature. The practical aim of my research 
is to find tools to guide teaching and learning in the classroom.  
I began in my research by first finding discourses of students’ speech. Using 
content analysis, I searched for categories and subcategories in subsequent 
analyses, first at the whole class level and then focusing on influential discourses 
to refine the discourses.  
These discourses, which constitute students’ interpretive repertoires, I then 
used to search for themes to build patterns of student discourse in interest 
generation. I used qualitative content analysis, first inductively, letting the 
concepts emerge.  
My shaping of the themes gets enrichment from acquaintance with the research 
literature. Referring to Vygotsky’s notion of the internalization of cultural 
artefacts leading to externalization, I myself as a researcher became acquainted 
with and became internalized in the research literature and gathered artefacts to 
form my own externalization, my model, which relies on my study.  Cultural 
artefacts enrich insights and new ideas emerge.  
The themes, the threads and how they are related, I present in conceptual maps. 
“Theory may be classified in terms of sophistication, organization and 
comprehensiveness. At the simplest level, there are theoretical ideas or just 
concepts” (Schwandt, 1997). In my abstraction from the discourses, I have used 
concepts which have their origins in the literature. This is in line with Vygotsky’s 
view of the use of artefacts. I build my artefacts as I advance on my path from 
internalization to externalization. 
 In Figure 15, a visual map gathers the ideas, heuristic tools and useful 
theoretical approaches which have enriched my model. As a teacher, I need 
theoretical tools, and I use them as a part of my work. If a theory is too far away 
from my experience, I cannot apply and use it. I cannot use its insights, and I 
cannot relate to its associated existing research. In this heuristic purpose, to find 
tools for praxis, I give a visual map of those theoretical approaches which echo 
the particular discourses of my class.  
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Figure 15. My visual map of influential ideas established in research 
literature contributing to interest and providing teacher tools 
 
6.1 Consideration of Theoretical Approaches  
My point of departure was students’ independency and autonomy, which in 
Finnish school practice and the Finnish research on science education has an 
important role. This emphasizes the student’s possibilities to make choices. 
Choices, again, are essential in fixing and determining interest. Autonomy and 
choices served as my launchpad and an aid for practice, a heuristic device both in 
understanding and supporting students’ learning in the classroom. However, these 
go together with the consideration of the Other, which offers an opposite pole of 
focus and a heuristic device as well. These are linked together with philosophical 
considerations where respecting others and respecting oneself go hand-in-hand. 
 
 
Cultural influence, 
(Vygotsky), 
self-regulation  
(Zimmermann & 
Schunk, 2003) and  
interest (Hidi & 
Renninger, 2006)
 
SEEKING/ 
searching 
(Panksepp, 
1998) 
 
 
 Identity 
construction, 
legitimate 
peripheral 
participation (Lave 
& & Wenger,1991)  
 
I am 
autonomous, I 
can, I enjoy 
others' company 
(Deci & Ryan, 
1985, Ricœur, 
1992) 
L i 1969) Autonomy, success and 
togetherness 
Identity 
construction 
Cultural influence. 
Models and 
interest sparks 
from environment, 
scaffolding, self-
regulation 
Action, exploration 
and keep going  
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Autonomy offers a starting point, especially in its emphasis of one’s own role in 
decision-making, but I move beyond it, to the consideration of the other. Students’ 
discourses reflect their classroom context, possibilities and voices in that 
community. Autonomy is an ingredient, but still, the students’ discourse reflects 
the culture of a certain community, where, for example, autonomy is accepted. 
The students’ words also include the embodiedness of the human being, which in 
itself encloses affects, social attachment and play. In the interviews, the students 
talk using formal language, but they speak equally through all their behaviour. 
Their speech expresses meanings, which they have learnt, but it equally addresses 
latent contents, which often they are not aware of consciously and which I, as a 
teacher, would not know. As a researcher, I may in an analytical, rigid and 
systematic way search for meanings. Here, as my tools, I have the theory building 
of previous research. Vygotsky, Levinas, Ricœur and Roth have given me 
insights. From the realm of interest research, I have drawn from interest 
researchers such as Krapp, Hidi and Renninger. From modern brain research, I 
have used the findings of affective neuroscience and draw on the current 
conception of the organization of hierarchical structures in the brain, presented 
foremost by Panksepp. Thus, having at my disposal these different theoretical 
perspectives, I create my insight about the features of my class in regard to 
interest, motivation and engagement altogether.  
My aim is to articulate previously unnoticed patterns, which could enrich 
insights about interest generation. Searching for themes, I drew on concepts found 
in the literature. The creativity concept of Vygotsky incorporates internalization 
and externalization. Internalization includes learning from artefacts. While 
artefacts are internalized, externalization creates new artefacts, cultural products. 
I interpret students’ accounts through my experience, through my stance of being 
a teacher. I also want to parse disparate theories to articulate their common and 
complementary ideas. This I have to do anyway if I am to make sense of the 
different tools and approaches in my classroom. I justify my use of perspectives 
from different paradigms by the classroom context itself, where a large number of 
potential factors intervene and can be considered relevant.  
The aspects of Autonomous me, I can and I enjoy the company others are 
central in the students’ experiences. Nevertheless, the very aim of schooling 
includes socialization and internalization. Consequently, schools are places where 
regulation is necessarily learnt. I draw on Piaget and Vygotsky in incorporating 
regulation and emotions. I do it in a pyramid-shaped model. I draw on the nested 
hierarchical structures proposed by neuroscience (Panksepp, 2011; Panksepp & 
Biven, 2012), indicating how with children, primary processes prevail, whereas 
with adults, social emotions, resulting from learning from experiences and the 
consideration of consequences predominate. With the aid of this 
conceptualization, I could organize my concepts in a model which resolves the 
problem that has puzzled me over the years, the problem being largely about the 
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balance between discipline, self-regulation and one’s own action. All this nicely 
confirms what I have found: through their attendance at school, students adopt 
cultural and social practices, and regulation from the school is needed. 
Additionally, having acquired the necessary self-regulation, students are able and 
willing to work independently.  
Motivational taxonomies, which are used widely in educational research, are 
instructive, but a taxonomy inherently implies ranking so that intrinsic and 
internally regulated behaviours are considered better than extrinsically regulated 
behaviours. Emphasis on autonomy may involve the notion that influence from 
others is considered a burden rather than a benefit; however, learning from others 
is fundamental and results in socialization.  
To describe intrinsic motivation, which can be found in the discourses, I need 
more precise terms. I use the terms “seeking” or “search” and “exploration”. 
White (1959) speaks of exploratory behaviours, Panksepp (1998) uses the terms 
SEEKING/ foraging, gathering, which together constitute one of the primary 
processes of the brain. I see students’ seeking and exploration as an activity which 
is not yet fixed to any special target but instead embraces the whole activity 
discerned in the student experience. Particularly, the students in this age group 
and in this phase of their lives are exploring the wide possibilities and positive 
elements of their futures.  
Interest development in science class comprises a cycle of excitement, a zest 
for trying and doing and a succession of goals and sub-goals. To be successful, 
concentration and attention are needed as well as an understanding of the rules. 
This excitement is based on emotions. Attention and concentration, again, are a 
part of regulation. This model comes from the student accounts, especially the 
articulations of Lars, who suggests that in interest development first there is a gap, 
which means a desire to find out, then manipulation and thereafter an instant 
success, which then generates enthusiasm and brings about a great leap forward. 
Endorsed with attention and concentration, this means a state of nascent interest 
already capable of generating further interest.  In science class, a succession of 
attained goals leads to final success. The component of concentration is longed 
for and reached by a peaceful study environment. Grades and success in 
examinations provide the sub-goals necessary for achieving success and 
competence. Instant success and feeling of competence are attained when the 
contents of the topic are understood. Future plans, the attainment of a good 
institution of higher education and success in one’s future life are the subsequent 
goals which direct motivation and direct studying. 
Competence seeking is intertwined with success in examinations and school 
grades. In the research literature (e.g. Ryan &Deci, 2000), examinations are seen 
as causing pressure on students. My results indicate that marks and grades may 
constitute an essential form of feedback which enhances interest. On the other 
hand, even though students find grades important, the lack of final examinations 
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in Finland at this level might make the situation different from that in other 
countries. This lack of final examinations might have a positive influence by 
diminishing student pressure. In contrast, small examinations provide sub-goals, 
which keep students engaged and transform the pace of work into a zest to keep 
going.  
The encounter with the Other (Levinas, 1969/1995)), is crucial in the school 
context. In the accounts, the presence of classmates creates positive feelings and 
subsequently interest. Social influence can be seen as the influence of others on 
values and regulation, but it also includes the presence of others, doing things 
together, enjoying others’ company and enjoying social surroundings.  
 Regulation originates from the integration of the values of the society, parents, 
teachers and the school. These provide a model to be followed. The triangle model 
of Panksepp and Biven (2012) illustrates top-down and bottom-up influences. As 
Panksepp and Biven claim, for children, the primary processes, residing deep in 
ancestral subcortical parts of the brain, are predominant. Through learning, the 
power of these diminishes. With adults, the higher mental processes (tertiary 
processes) are well developed, and the primary processes are inhibited. Panksepp 
and Biven do not elaborate the developmental path from the primary process 
emphasis to tertiary processes, predominant with adults. I believe that the school, 
with its built-in learning opportunities, has a significant role in this change. 
Science class students might be estimated to have advanced in the learning 
pyramid towards maturity, which is on the top of the pyramid, further than 
students taking ordinary classes. Consequently, they do not need as much control 
as ordinary classes, or, as Janne expresses, the best teachers are needed for the 
most difficult classes. For these, control, in my exploration, comes from an adult, 
not from the individual student. Equally, my findings that externally regulated 
students expect teacher-centred learning, whereas internally regulated students 
prefer mild teacher guidance and student-centred learning are in agreement with 
the pyramid model. Scaffolding may be seen as the help needed to attain the 
targeted performance. As Bruner (1986) suggested, the person providing 
scaffolding may serve as a vicarious consciousness. I conceive of this in the way 
that the student needs a vicarious form of cognitive reasoning until she is capable 
of doing reasoning alone.  
To fill the gap in the middle of the pyramid, the ideas of Vygotsky are of great 
importance in explaining cultural influence. Social cultural theories provide an 
understanding of the significance of school as a provider of necessary cultural 
tools and signs, all knowledge and skills, and simultaneously social interaction, 
provided by peers and teachers. To be able to act and judge independently, these 
cultural resources and social interactions are needed.  
I discerned interest development as occurring in several phases (cf. Hidi & 
Renninger, 2006). I included in my model the role of the social environment and 
the development of identity. Students’ path of interest development begins with 
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an interest-generator, which is then consolidated through the active participation 
of students, these being embodied activities, including emotions, social relations 
and bodily perceptions. At school, these two phases necessitate scaffolding from 
the teacher. Teacher explanation is needed in the second phase, where interest is 
to be maintained. Maintaining interest with meaningful tasks may coincide with 
attempts to follow a model. The teacher is active, because she cannot transfer her 
existing knowledge as such but instead has to deconstruct it, re-reflect the 
components and reconstruct the knowledge according to the clues received from 
the student, the teacher all the time trying to find a key to the student's lock of 
understanding. Both the teacher and the student are active and acting together. The 
process of learning constitutes a reflexive process for both of them.  
In the next phase, in the individual’s burgeoning own interest, the student takes 
increasingly more responsibility and begins to find her own way of acting. 
Advancing more in her interest development, she becomes independent and finds 
interest by herself.  
This developmental path may even be transferred to a pyramid of learning, 
which I depict in Figure 16. Interest development is thus seen as progress on this 
pyramid based on the organization of brain structures.  
In my study, the influence from peers, teachers and parents is pivotal even in 
interest development. Social attachment and togetherness create positive feelings, 
and the interest experienced by a student gives inspiration and motivation to 
others, thus emotionally scaffolding other students. If a learning experience 
involves emotions, actions and reactions, it is capable of raising interest. These 
include an active participating component from the individual and are expressions 
of embodiedness.  
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Figure 16. Interest development inserted in pyramids of learning. 
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I bound interest development with identity development and legitimate 
peripheral participation (Lave & Wenger, 1991). Belonging to a science class 
enhances students’ engagement. This double connectedness to science 
communities creates a strong feeling of participation, which is able to create 
interest and engagement. 
 
6.2 Validity of the Research  
Following the example used by Roth and Lucas (1997), I extracted discourses 
from students’ language. Even with my interview questions, the interviewees 
choose and select what they say. I cannot capture the totality of their being, rather 
I can approach them receiving their discourse and still that part which is relevant 
to my research questions, and to school. The students express their experiences, 
and our dialogue shapes these experiences and communication. Although I cannot 
trespass their gates of control, through my questions I was able to create an open 
atmosphere, where students willingly told about their lives. While answering my 
questions, they could choose a perspective of their own to the question and speak 
from that perspective. I continued within the stream to create and continue the 
dialogue. According to Ricœur, individuals commit themselves through their 
attestation to their narratives, which are a part of their identities.  
In different phases of the research process, many stages of reflection occur. 
The meanings are transferred from the interviewee, who herself reflects on how 
to formulate the answer, and then I transcribed the accounts, first in Finnish, and 
then translated them into English. Each phase includes reflection. Thereafter I 
made several transformations: first narrative stories, which were slightly 
simplified, and then I advanced to discursive structures. Ultimately, I reflected on 
the data with regard to the research literature on interest, self-regulation, 
neuroscience and social cultural theories.  
Lincoln and Guba (1985) address the question of how an inquirer can persuade 
her audiences that the findings of an inquiry are worth taking account of. 
Traditional notions about validity and reliability are replaced by trustworthiness 
that includes credibility, transferability, dependability and confirmability (see 
Lincoln & Guba, 1985, pp. 289-331). Later, the authors (1989) added criteria for 
authenticity, which involve the impact of the study on the community or the 
culture and how the study can stimulate and empower action and help participants 
to understand and improve their positions (see Guba & Lincoln, 1989). In line 
with this last criterion, impact on learning culture, my endeavour from the very 
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beginning has been to find ways to improve teaching and learning, and I provide 
theorization for improving tools in classroom.  
A study’s credibility can be created through different lenses, or viewpoints 
(Cresswell & Miller, 2000). One lens is the particular lens of the researcher: 
“researchers determine how long to remain in the field, whether the data are 
saturated to establish good themes or categories, and how the analysis of the data 
evolves into a persuasive narrative”.  
I have chosen a research area that I know well, having had lengthy experience 
as a teacher and having taught the research group for three years. Thus, I know 
the context, and it can be considered that I have been “involved with a site 
sufficiently to take account of any distortions that might creep in the data” 
(Lincoln & Guba, 1985, p. 302). While my research has been an ongoing process 
with my work as a teacher, I have been able to reflect on the findings in regard to 
other students. I have included in the report the narratives of four interviewees 
presenting complementary but still converging viewpoints. Additionally, I 
transcribed in their entirety the rest of interviews, which I equally analysed to 
identify discourses. 
In the presentation of narratives, and successive transformations, I have been 
transparent, presenting data which gradually leads to the discovery of essential 
discourses. As four case study narratives and a composite narrative of the whole 
class are enclosed, as well as the fact that the context has been thoroughly 
explicated, any researcher may approach the data and judge to what extent they 
are general and applicable to other contexts. This is the lens of the reviewer or the 
reader. The third lens is that of the participant. I have not given the analysis to the 
participant, because I judged that the interviews were conducted a few years ago, 
so that their present perspectives could be different, and they would no longer be 
authentic. However, I have informed them that the study is nearly complete.  
I situate myself socially and emotionally towards the respondents as a teacher. 
Being a teacher may influence the answers that the students give. However, in the 
time period when the interviews were conducted, the evaluation of the students 
had already been executed, thus the students could be confident that even negative 
responses could not influence their grades.  
It is always possible that respondents want to say normatively appropriate 
things, wanting to please the investigator. I did not find this attitude; the interview 
situations were very open and sincere. Nevertheless, my ultimate aim is not to go 
deep inside the students’ minds in individuals cases but rather to capture what is 
emergent in the classroom context. What students say, especially the positive 
responses, indicates an identification with the values of the school. On the other 
hand, there was openness, which I have tried to respect. The respondents had 
confidence and trust in the fact that their anonymity and personalities would be 
protected. The names were changed, and ultimately I left the time of the interviews 
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unmentioned so that this particular class could not be traced to more fully secure 
the anonymity of the persons.  
Before entering into the analysis where I reflected on the accounts in respect 
to the research literature, I endeavoured to keep the existing theories at a distance 
to avoid seeing the reality as it is could be conceived through the lens of these 
theories. The discourses, or interpretive repertoires, derive from data, but the 
research literature gave me insights while I was searching for labels for concepts 
to advance to higher abstraction and conceptual models.  
Data analysis methods are not just neutral techniques but are rather 
impregnated with theoretical, epistemological and ontological assumptions 
(Cresswell & Miller, 2000). In the phase of listening to the students’ discourse, I 
bracketed presuppositions. Nevertheless, in the phase of conducting the analysis, 
I used perspectives from different paradigms. Still, in using different perspectives, 
I was open to different approaches.  
When doing the transformations, I conserved the students’ language 
throughout the analysis, considering that my theoretical language would 
impoverish the meanings. Providing students’ narratives is an endeavour to bring 
forth rich portrayals which are “thick descriptions” in the sense of Denzin (1989). 
 
[T]hick descriptions are deep, dense, detailed accounts of problematic 
experiences.  These accounts often state the intentions and meanings that 
organize an action.  Thin descriptions, by contrast, lack detail, and simply 
report facts. …A thick description creates verisimilitude, statements that 
produce for readers the feeling that they have experienced, or could experience, 
the events being described. (Denzin, 1989, pp. 83-84). 
  
With these vivid details deriving from first-person expressions, I want to help 
readers understand that the account is credible. I have located the students in their 
context, giving them the possibility to speak with their own specific experiences 
and actions. Even my dialogue with the interviewees adds slices of authentic 
interaction (cf. Creswell & Miller, 2000).  
I have transferred the evidence accurately and honestly, and I have been keen 
to offer entire narratives in detail to other scientists who wish to replicate the work 
(Taber, 2013, p. 174). Dependability, according to Lincoln and Guba (1985), 
answers the question of how consistent the results would be if the inquiry were to 
be repeated with the same respondents and in the same context. I have explicated 
my use of methods and their foundational basis conscientiously, thus making my 
decisions overt and understandable. The final account and all theories are a joint 
construction of knowledge produced through the interaction between the students’ 
accounts and how I make sense of these accounts, as Denzin (1994) points out: 
“Representation is always self-presentation … the Other’s presence is directly 
connected to the writer’s self-presence in the text”. The Other that is represented 
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in the text is, according to Denzin, always “a version of the researcher’s self” (p. 
503).  
For transferability, the meaning and existence of objects and behaviours is 
dependent on contexts. I have described thoroughly the context of my findings, 
and it is transparent in the students’ accounts. Whether my findings are applicable 
in some other context, or even in the same context at another time, may be judged 
by the reader with the knowledge of how the contexts resemble each other (see 
Lincoln & Cuba, 1985, p. 316).  
My specific findings may have general relevance, because the context and 
special assumptions are explicated in detail. According to Taber, 
recommendations may be followed from the findings if the assumptions leading 
to the choice of methodology and decisions made in collecting and analysing data 
and other assumptions and beliefs are discussed (Taber, 2013, p. 180).  
In the sense of Denzin and Lincoln (2000), I consider myself to be a theoretical 
bricoleur, or quilt-maker. I am knowledgeable about many theories. Each piece 
of literature reflects the world in a different way, giving a perspective. Denzin and 
Lincoln (2000) elaborate the difference between paradigms and perspectives, 
paradigms being more developed belief systems which attach their users to a 
particular world view, whereas perspectives are less developed and it is easier to 
move between them.    
[o]ne cannot easily move between paradigms as overarching philosophical 
systems denoting particular ontologies, epistemologies and methodologies. 
They represent belief systems that attach users to particular worldviews. 
Perspectives, in contrast, are as less developed systems, and one can more 
easily move between them. The researcher-as-bricoleur-theorist works between 
and within competing and overlapping perspectives and paradigms. (Denzin & 
Lincoln, 2000, p. 6). 
 Thus, I have used different literatures, giving me different perspectives on my 
task of research. Nelson, Treichler and Grossberg (1992) suggest that the 
methodology of cultural studies can be viewed best as a bricolage. “Its choice of 
practice, that is, is pragmatic, strategic and self-reflective” (Nelson et al., 1992, p. 
4). Denzin and Lincoln extend this understanding to qualitative research (Denzin 
& Lincoln, 2000, p. 4).  
In my approach, I have used the insight provided from social constructivist 
theories, neuroscience and psychological theories in an endeavour to understand 
the students’ world as well as critical perspectives to change current situations. 
My goals are pragmatic, as I want to find the appropriate tools to enhance interest, 
and I use appropriate strategies to find these tools. 
Even positivist methods can be thought of as being ultimately about “telling 
stories” of society and the social world (Richardson, 2005). Quantitative 
researchers abstract from this world and often they do not study it directly. As a 
qualitative researcher, I am committed to an idiographic position based on one 
Eeva-Liisa Nieminen 
                                                                    
198 
 
case. Still, my work may contribute to understandings of and insights into school 
which are generalizable. This is also research on a topic that has not been 
extensively studied, and it may be explanatory by offering insights into practice 
and enhance understanding on how to refine and define questions, which may be 
explored either quantitatively or qualitatively.  
 
6.3 Implications for the Classroom 
I have presented the predominant discourses related to interest in my class and 
analysed how these discourses define the learning of physics and chemistry. One 
of my results would be that, for myself, I could build a bridge between the views 
of research and practice. This bridge is one that I did not know existed before my 
commitment to research. I saw two different worlds, research and practice, each 
offering different advice. Personally, for a long time I followed the advice from 
research, such as it was presented for teachers in reforms, where new methods are 
taken into use. These recommendations are based on the notion of an active 
learner. However, to manage in the classroom necessitates keeping order, control 
and teacher-centred approaches. Now, by drawing on the insights and knowledge 
of Vygotsky and affective neuroscience, I manage to build my model joining 
different discourses together in the pyramids of learning.  
My message to research is that students keep climbing along the pyramid of 
learning. Even in the 7th, 8th and 9th grades, there are students who need strong 
guidance from the school and the teacher, and it involves both scaffolding and 
modelling. To research, my message is that there are many powerful theories, but 
practice reminds us that climbing along the pyramid cannot be forgotten. First, 
there is play, being together and searching. But to develop as a person and grow 
as a member of a community, learning and regulation are needed. This is the basis 
on which theories could realistically be attached, and they might be refined only 
from this basic structure.  
From the findings of my particular context, several implications for even other 
contexts might follow. These might respond to the multiple demands either 
presented from technological professions or from students themselves in a 
postmodern society.  
6.3.1 Teacher tools  
To answer the challenges presented to science education, I have tried to find 
features that would lead to enhanced interest and motivation in the classroom and 
respond to the challenges of science and technology. My point of departure was 
the consideration of students’ interest in science studies. Several patterns were 
found. I found that the discourse about the future was highly influential as well as 
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being together with others. Furthermore, experiencing success enhances and 
maintains feelings of being able and competent. To succeed, students created their 
own strategies. Being an origin is a central value, in contrast to being a pawn and 
following what others command. However, as Levinas suggests, the encounter 
with the Other is the most important event for a human being. The students rejoice 
in their autonomy, being able to choose what they want. However, they are 
dependent on the Other, their parents, their teachers and their peers. They have 
adopted rules and norms from others; however, they do it voluntarily.  
Autonomy is emphasized in the work of philosophers and researchers (e.g. 
Ricœur, Levinas, Korsgaard, Deci and Ryan). Being autonomous emerges as 
fundamental in the students’ experience. It is inherent in the decisions of their 
lives, and the students themselves shape their lives and identities. It is essential to 
follow one’s own interest, whatever it might be. However, parallel to this respect 
for autonomy, there is another line of conduct. This is respect for the Other and 
the influence from others.  
Interest may be evoked and maintained and inspired by other people. Once it 
has been nurtured to the point where the individual no longer needs someone else 
to trigger or incite interest, burgeoning interest develops into one’s own 
possession and is a part of her own domain and her particular patch and identity, 
which she is able to disseminate further.  
Having reflected on my findings and explored the research literature, I have 
found new parsing and congruence among different approaches, making them 
applicable in a complex classroom environment. As I have followed my new 
insights in other classes that I teach, thus informally experimenting with the new 
insights, I have been able to change my teaching in a way that satisfies me more. 
Even if I had already heard about most theories, reflecting on them in view of my 
findings seems to be very fruitful. When designing teaching and the encounter 
with students, there are small gaps, which seem to be minor, but if ignored they 
create larger gap and constitute a need for managing the situation better. These 
gaps can be filled with powerful, magical ideas, which are available tools. I could 
name right away some key ideas: give students choice, create or allow zest, give 
them scaffolding, explain so that students understand, let them plan for and look 
towards the future and move along the axis of care-understanding-responsibility-
autonomy in responding to the specific situation of each student. The position of 
the student on the axis from care to full independency is determined by the student: 
there are students who need a lot of guidance, external command, but once they 
advance on this axis, they are able and prefer to work independently.   
A list of good practices and recommendations is presented in Figure 17. This 
includes principles, which are expressed in students’ discourse: respecting 
students’ autonomy and their learning by providing them learning experiences 
where they can be successful and capable; respecting togetherness and favouring 
group work; enjoying and respecting students’ seeking; creating zest for learning 
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with precise goals, focused attention and regular feedback; sparking interest and 
maintaining it; and being aware of identity formation in adolescence.  
 
 
      
Figure 17.  Theoretical tools for a teacher to enhance students’ interest. 
 
    
6.3.2 Teacher tools related to physics and chemistry 
In Figure 18, I have depicted specific features related to physics and chemistry. 
These include enjoying and respecting students’ exploration and seeking and 
facilitating their creativity; remembering the significance of science for future 
professions; enjoying students’ enthusiasm about laboratory work, however, 
connecting it to respective theory and providing students the entrance to the 
community of the practice of science; explaining, scaffolding and translating 
scientific language into more understandable and accessible language, nonetheless 
progressing to accurate scientific language, formulae and equations; and 
respecting and taking into account the different aspects of the primacy of affects. 
The list seems long, but the sequence of situations present in every single lesson 
is even longer.  
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Figure 18.  Practical tools for enhancing interest in a science class. 
 
6.4 Inspiration for Career Choice in Science  
 Following Lave and Wenger, the large community of science may be 
thought to “reproduce itself through the formation of apprentices” (Lave & 
Wenger, 1991, p. 16). 
The findings of this study can be extended to embrace aspects of career choice. 
Although the students of the science class do not exactly know their professional 
aims, they systematically plan their future. They have a firm conviction that 
studying mathematical subjects and science is a way to further education and 
success in life. They are fortunate to know it. Every student should have this 
knowledge and determination. Osborne and Dillon (2008) say that motivating 
students toward science is not to convince them that careers in science are well 
paid; rather, teachers should show that science and technology are appealing and 
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attractive. My findings from this class suggest that in today’s world and with its 
values, an interest in studying physics and chemistry overtly includes elements of 
securing a solid position in society, and this may be achieved by membership in 
the science community. Certainly, to convince students that science and 
technology professions are attractive and appealing is excellent, and belonging to 
this community has all the possibilities of being attractive and appealing, but who 
would not think about material subsistence and welfare as well? The hesitance 
expressed by Lars about different professions is an example of this. In the present 
situation, there is a noteworthy inequality among students in that only those 
students whose parents are informed enough have been powerfully delivered the 
essential, often almost secret knowledge that even being boring and difficult, 
mathematical subjects offer abundant possibilities in further education and in 
future life. Conveying this to students, at the same time respecting students’ 
autonomy, cannot happen, however, in a too-straightforward way, as Osborne and 
Dillon acknowledge.  
Research considers interest to be situational or a trait. The teacher’s task is to 
spark situational interest. Thus, it is the teachers’ responsibility to represent 
science as attractive. Their task is also to maintain interest through meaningful 
tasks which respect students’ aspiration for success. If physics is boring, it will 
not spark interest. If it is difficult, even with interest-promoting features (e.g. 
Malone & Lepper, 1987), it will not have any possibilities to maintain interest. 
This knowledge is crucial for the designers of curricula, textbook editors and 
teachers. Reports (e.g. OECD, 2008) and articles keep repeating the problem of 
declining interest, but despite many ambitious undertakings, little has happened 
to correct it. Students seem to choose fields where they can express themselves. 
Interest and choices certainly reside partly in unexplored directions. In my 
investigation, there are multiple voices claiming the importance of personal 
meaning, identity and self-expression.  
In today’s world, the careers of engineering and science are associated with the 
advancement of technology. My findings confirm what Osborne and Dillon 
suggest: that students should have more opportunity to change the world with their 
own contribution, their self-actualization and their creative self-expression. 
Although Osborne and Dillon call for a new vision, which defines working in 
science “as a means of fulfilling the idealistic aspirations of youth” (Osborne & 
Dillon, 2008), I find that this vision is powerless unless the students are given 
already at school possibilities to find personal meaning in what they learn. They 
crave autonomy and choice with their creative search for their identities.  
Scarpello and Whitten (1991) identified characteristics relevant to engineers, 
establishing creative, entrepreneurial, analytic and developmental types (see 
Scarpello & Whitten, 1991). Nevertheless, the contents of science education do 
not meet the needs of most of these characteristic types, and thus excessive 
emphasis on difficult and complex contents may hinder many students in 
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continuing their studies. Consequently, students do not choose these difficult 
studies, and, resulting from the lack of applicants, certain personal qualities, such 
as those Scarpello and Whitten established, become scarce in science and 
technology.  
In science instruction, a student has to have an opportunity to make personal 
choices, bring her own contribution, select what pleases her and weigh the 
advantages and disadvantages of her choice. A student might be conceived of as 
someone selecting items as in a supermarket. Leaving the 9th grade, in front of the 
choices of the secondary level, students are offered physics or chemistry as a 
uniform package, comprising approximately eight courses, all packed together, 
and considered necessary for comprehensiveness. When this kind of package is 
offered, the diversity of students’ interests is not respected. The package 
comprises difficult contents, and even if certain parts could spark interest, and 
could be designed to be more accessible, being forced to choose the totality of the 
courses reduces the choice of even these accessible courses. Consequently, having 
difficult contents and at the same time high requirements in evaluation, the science 
courses are not selected by those students who want to acquire many skills and 
good grades, unless there is firm guidance for itFurthermore, once the choice has 
been made, it is irreversible.  
Osborne’s statement is idealistic in itself, and there are idealistic and talented 
students with a lot of seeking, but bearing in mind the task of advancing science 
and technology in the world, this seeking needs to have a proper, genuine, 
attractive goal, and many attractive sub-goals. Advancing on this path has to 
provide feelings of succeeding and respond to the need for finding something 
worth all the effort and work required.  
Teachers should provide the students appropriate feedback regarding their 
success, and learning activities should be optimally challenging to support 
students’ feeling of competence. Niemiec et al. (2009) propose that teachers can 
support students’ autonomy by “minimizing the salience of evaluative pressure 
and any sense of coercion in the classroom as well as maximizing students’ 
perceptions of having a voice and choice” (Niemiec et al., 2009). The first part is 
highly challenging as long as the learning contents in curricula are too extensive, 
theoretical and difficult and as long as physics and chemistry are difficult in their 
contents. Maximizing students’ perception of having a voice and a choice is 
possible even with difficult contents. In my study, in the context of a special class, 
I have shown that it is possible. These claims are addressed to the designers of 
curricula so that the contents can be simplified and made more accessible to 
students, thus enabling the students to select the knowledge for their individual 
baskets of choice. 
A core issue is inspiration. The world encounters challenges whilst an 
increasing population is aspiring to the same level of prosperity as that of the 
Western world; likewise, there are enormous tasks to accomplish to cope with 
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climate change and energy supply. Although these are issues which students, 
according to many studies, are aware of, these could be tackled more directly early 
in school by showing concretely how science and technology are concerned with 
solving these problems and need all kinds of personnel, not only those who are 
the conquerors of the theoretical and difficult contents of school courses. In this 
way, the students could incorporate science into their identity and place it in their 
individual choice bag. 
  
6.5 Suggestions for Further Research 
Providing students’ discourses from the classroom environment gives 
incentives to approach characteristics such as immediacy, concreteness, 
multidimensionality, simultaneity, unpredictability and personal involvement 
(Crandall, 1990), which I referred to in the introduction (p. 12). In my approach 
to the reality of the classroom, I have been inspired by theoretical approaches from 
different paradigms. In a broader context, tackling classroom reality in its totality, 
with the problems involved, for example enhancing engagement, requires a whole 
research programme with different approaches and different fields of knowledge. 
In my exploration, I have provided qualitative evidence for the existence of this 
multiplicity, thus giving directions for further research.  
This problem has frequently been referred to: there are many educational 
reforms which “get only half way there”, because even if the teachers become 
acquainted with the new ways, they will essentially continue as before, whether 
or not the new way might function better. One aspect to explain this might be the 
complexity of the environment. If research findings are focused on one particular 
thing, the complexity of the school environment makes difficult to change only 
that particular thing. Both research and schools have things to learn. Research 
often does not meet the reality of the school when it makes suggestions about one 
aspect which functions in certain conditions but not in real school contexts, with 
simultaneously ten or a hundred times more controllable variables to be managed 
in a real-life school.  
As Wertsch suggests, researchers concerned with learning and instruction also 
have to recognize the cultural and institutional forces that are the focus of study 
for scholars from other disciplines (Wertsch, 1993). This problem has been partly 
understood in the approaches of research on engagement. 
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